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DRILLING MACHINES, = © ATKINS & CO. 


INDIANAPOLIS, IND. «* MEMPHIS, TENN. 


———M ANUFACTURERS OF 


GROSS-CUT, CIRCULAR, BAND AND GANG SAWS. | sesismsae 


FINE SAWS A SPECIALTY. 


SOLE MANT:YACTURERS OF THE FOLLOWING BRANDS 
CROSS-CUT SAWS: 






UPRIGHT DRILLS, 


20 to 38 Inch Swing. 


Latest designe. and improve- 
ments, All fitted with our 
patent quick return of 
the spindle. 


For cuts and prices address 


BICKFORD DRILL 60., 


170 to 180 E,. Front St., Cincinnati, 0. 





UNIVERSAL RADIAL’ 


RADIAL DRILLING MACHINES 


Seo t SE ONLY 
INVERSAL RADIAL DIL 


Silver Steel Diamond, Concave Tooth Dexter, Special 
Steel Diamond, Original Tuttle Tooth Improved, 
Extra oe One-Man and Narrow Cross-Cut Saws. 
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ALL LUMBERMEN REQUIR:! CROSS- CUT SAWS. 


Our CROSS-CUTS are acknowledged as “Incomparably the best in use,” and are. 
We are Agents for Tanite Emery Wheels and Grinding Machinery. 


PATENTS. 


M.D. &L.L. LEGCETT, 


Attorneys at PatentLaw 


Patents obtained in the United States and in 
Foreign countries 52 


CLEVELAND, °o 








' TOLEDO WIRE WORKS. 
F. POWELL & CO. 


Manufacturers of 
COAL SCREENS 
WIRE BANK RAILINGS, 


PLANT STANDS, 
FIRE PROOF LATHING, &c, 
Summit Street, TOLEDO, 0 








THE BEST. 


E. H. JONES & CoO., 


223 and «26 River St., CLEVELAND, 0. 














Emery Wheel Machinery 
.d. WENDELL COLE, ME. 





or P. 0. Box 152, Chicago. 
Hart’s Corundum-Emery Wheels 








SYKES IRON ROOFING CO., NILES, O. 


s 
’ All Iron is 
nePanvED Re-Rolled and 
Box Annealed, | 
M r of Pe Silas vga at : the well Painted on AND 
Southern Lake regions, and Tag wag ee Automatic & Slide Valve Engines 
the Northwest for classes of and Pure Lin- Of all Descriptions. 
PETRot puter (HEEL co. pbuildi ngs, seed Oil, ~scieccciaaadiaas 
ress: ox ew ro STEAM PLANTS, COMPLETE, FUR- 


g@ Send for Circular and Price List, and mrention this Paper. 





Engineers and Contractors, 


Worthington Steam Pumps, 
Electric Light Engines 





NISHED AND SET UP. 





The Kilby Manufacturing (Co., 


CLEVELAND, OHIO, 


—BUCCESSORS TO— 
The Prospect Machine & Engine Co., of Cleveland, 0., and Barney 
& Kilby. of Sandusky, 0, 


Recent extensive additions to our Shops and Machinery makes our Plant one 
of the largest and best equipped in the country, 

We are now prepared and have facilities for doing Foundry and Machinist work 
of every description. Shall be glad to furnish estimates on application for Engines, 
Boilers and other heavy Machinery. 72-ly 





Combined Punch and Stock Shear. 


Seven sizes with 8’, 10’ or 12” biades, and 6” to 15” 
Throat Punch. hehe ve 100 to 600 pounds. For light or heavy 
work, Boiler and Stack Builders, Carriage and Copper 
Smiths, and Railing Makers, &c. Can punch near the edge, 
Angle and Flange Iron, Pipe and Stacks, &e. 

ADAPTED for cutting bar Iron, especially Sheet Iron 
of all kinds, for Trimming, Slitting, &c. Also make the 
Punch and Sherr separate. 


TOOLS FOR WORKING SHEET METAL, 


Squaring Shears, and Slip Roll or Piain Forming Rolls, &c. 


BERTCH & CO., 





Write for circulars and mention this paper. 


CAMBRIDGE CITY, IND. 





Cambridge Roofing Co.. 


Moenufacturers of 


CROWL’S PATENT STANDING SEAM, 


Plain Rolled, Corrugated and Crimped Edge, 


a Os ili Made of Steel and Charcoal Iron, awarded § 
_— a firs i edal | eda! by the New Orleans Exposition. at 


CAMBRIDGE - OHIO; 





New Feed Water Purifier 2 Filter. 


USES LIVE STEAM. 





a@- ILLUSTRATED CATALOGUE FREE, ~@ 


STILWELL & BIERCE MANUFACTURING CO,, 


DAYTON. OHIO, 


Machinery Manufacturers’ Association 


-——FOR SUPPLYIN -— 


MACHINE SHOPS, FOUNDRIES, PLANING MILLS, PAPER MILLS, ROLLING MILLS, 
FLOURING MILLS, MINES, CAR-SHOPS, RAILWAYS, ETC., 


With MACHINERY, TOOLS. and other EQUIPMENTS, at the Makers’ Lowest Prices. 
1. H. PRATT, Manager. 
OFFICE: m 


89% St. Clair St. Upp. Kennard House, CLEVELAND, Ohio. 


a@ WRITE FOR PRICSS. 








PRESSED WROUGHT IRON OPEN TURN BUCKLES. 


AND 











The list retail price of this Buckle is fess than one-half the wholesale 
price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO., CLEVELAND, OnI0. 
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MANUFACTURERS OF 


WIRE CLOTH 


Of Every Description, 
Office Railings, 
Elevator Enclosures, 


AND ALG KINDS OF 
Architectura! ae and iron Work, 
W. S, TYLER, t, H. ALLEN, 
President. Sec. & Treas. 
CLEVELAND. OHIO. 


McCLURE & SCHULER, 


Engineers and Contractors, 
Bissell Block, 


TSBURGH, PA. 





. Blast Furnace 


Constraction 
ASPECIALTY. 





Sole agents for 
vassick’s & 
Crooke’s 
PATENT 
FIRE BRICK 
STOVES. 


Designs and Esti- 
‘nates for the construc- 
von of Blast Furnace 
York, and for. ali 
inds of Hot Blast 
tire Brick or Pipe 
~oves; and all other 
kinds of Brick Work 
—winine to Steel 

fants, Lron, Brick or 

«ooden Buildings. all 
xinds of Iren VCon- 
struction in general. 





a@& We yp rantee and put into 
succe- — operation i the plants we acon and 
contract f 





ALEX. LAUGHLIN & CO. 


Engineers and Contractors, 


WADE BUILDING, CLEVELAND, O. 


Will contract to erect, equip and plese in opera- 
tion Rolling M ill Plantsof every 
escription. 


Regenerative Gas Farnaces 


Artificial Gas Producers. 


A Specrau Feature. Estimates Fur- 
NISHED ON APPLICATION. 


EVAN JONES, Southern Agent, 
Knoxville, Tenn. 





Josep A. OSBORNE, Wiii1am M. Mowror, 
Of the U.S.Supreme Court Bar. Patent Expert 


OSBORNE & MONROE, 


PATENTS. 


29 EUCLID AVE, CLEVELAND, OHIO. 


Patent Causes fitieated in the United State 
Supreme and Circuit Courts, UNITED STATES 
AND FOREIGN PATENTS PROCURED. Searches 
and Opinions as to the Scope. Validity and In- 
fringement of patents. Terms Reasonable. 





QUINT’S AUTOMATIC 
Steam Engine Governor 


for eagle slide or rotary valve engines. Patented 
Feb. 22d, 1887. Same can be applied to the ordi- 
nary aide valve throttle governor engine. con- 
verting the engine intoan AutomaticCut Off. Tt 
has had a practical test on engines ranning 750 
revolutions per minute, and gives the best of re- 
sults. a is simple and strong in its construction 
and accurate ini sregulation. Address 
LEOVARD & McOUY, 118 Liberty St., N. Y¥ 
93e0w26t 











{RON TRADE REVIEW. 








FREIGHT AND PASSENGER 


ELEVATORS 


L.S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N.Y. 
New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 
Send For Our Catalogue. 


J AMES FP. WITHHRHROW. 
Engineer and Contractor, 


Lewis Block. Pittsburgh, Pa.. 
General Agent for 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


For the Manufacture of Soft Stcel. 


Special adaped for A No. 1 Boiler Plates, Boiler Rivets, Wire Rods. Stay Bol 
Nail Plates, etc. Will contract to a erect, equip and Ft gg ytd omg A paig 











aces, Whitwell d lan 
wry crecviaing cooing > Wein caked te ee 
Tr can guarantee promptness and satisfaction $1 
Sharon Boiler Works, 
(Limited) 






SHARON. PA. 











© 


6 


OPIN, 


PRICE “IST 
OFRFLCE 46 CENTRAL ANE: J On APEC ATION 


Fulton Steam Boiler Works. 


JOHN T, CAULFIELD, Proprietor. 4 
Manufacturer of 


Steam Boilers, 


7-ALSO— 


sMOKE STACKS, TANKS, PANS 
BREACHINGS, HEATERS, Rte. 


Write for Betipate. Works just north 
if Union Passenger Depot. 


RICHMOND, Ind. 


BUNDY RADIATORS 


Steam and Hot Water, 


10,000 pleased parties using an 
aggregate of over 12,500,000 
square feet of Bundy Radiators 
attest to their superiority. 


iF YOU DOUBT THIS 


We will send the list and consider it a 
_ favor if you will write to the 
parties for their opinion. 








Send for catalogue with new designs 
of ARABESQUE Radiators for ORI- 
ENTAL, MOORISH and other Queen 


Abnne rooms. 


:3 A. Griffing Iron Company, | 


673 Coémmunipaw Ave., Jersey City, N. J. 


J. D. SMITH & CO., Cincinnati, O. 


Manufa:turers of Every Description of 


Foundry Facings,Blackings & Foundry Supplies 


——PLUMBAGO FOR ALL PURPOSES.—— 





HUGHES STEAM PUMP CO. 
MACHINISTS 


and Manufacturers of 


Steam Pumps, 
Hydraulic Presses, . 
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The Reliance Safety 
Water Columns 


% .Cost a trifle more than 
he erdinery combination 
which meee nepions but are 

cheaper than explosions, 

barned flues, shut-downs, 
ete. Thev afford insurance 
against damage by either 
low or high wtaer during 
the life of the boiler for 
about $10 to $20. 

San you 2 - carry 


Sold by a generally 
Ph i for Lilustratei Price 


RELIANCE GAUGECO. 
236 Sheriff St., 
CLEVELAND, O. 














From $4.00 up. 
** $5.00 up. 


Steam Jet Pumps, - 
Automatic Injectors, - 
High Lifting Injectors, ©“ ‘“ $6.00 up. 
Shafting, Hangers, - - $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR C0, CLEVELAND, 0. 





THe Hartow” 
Positive Feed Lubricators. 


For Marine and Stationary Engines, 
Steam Pumps, Electrical and 
other Machinery, 
MAXIMUM ECONOMY IN O1L, 
MARKED ECONOMY IN FUEL. 

Not dependent upon or 
operated by Steam 
Pressure, Condensa- 

tion or Gravity. 
Not affected by chan- 
ges of temperature, 













BEING operated by 
some moving por- 
tion of the engine or 
machine to be lubri- 
cated, the “* Harlow 
Lubricator’ starts | 
and stops with the * 








' Radiant Fac'ngs and Blackings, Standard Core Compound. New Process Brass Moulding Sand. 
4aa@-lilastrated catalogue and price list farnished on application. 


engine or 


being lubricated; witho 
tion from the engineer or 
oil in any amount from a 





machine 





ut requiring t lightest atten. 
operator, Pr ays ' delivering the 
drop toa constant stream. 


The cup can be filled at: any moment while the engine 


or machine 


being lubricated is in operation, without 


causing any leakage either of oil or steam. 


Harlow Lubricator Mfg. Co. 


OEren Som, 





,J.M. Allen, 





Pres. Wm. B. Franklin, V. Pre 
J. B. Pierce, per's- 


GEO. P. BURWELL, Gen. Agent. 


246 Superior St., 
CLEVELAND, O. 


A. C. GETCHELL, 


9 





Chief Inspector. 
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EXHAUST FEED-WATER HEATER. 

The exhaust heater illustrated in the accompanying 
engraving is constructed on the same general principles 
as the well-known live steam feed-water purifier manu- 
factured by the same company, except that it is made 
elliptical in form, so as to admit of more troughs being 
used, as shown at the end. 

The water is admitted into the top at T and flows 
downward over both sides of the troughs, following the 
bottom or underside of each trough to the center before 
dropping into the next below, and so on over each 
successive trough, until it reaches the chamber at the 
bottom, from which it is pumped from pipe P into the 
purifier, or direct to the boiler, as the case may be; the 





mud and soft impurities remaining in the troughs, and 
that scale-making matter, which will separate at the 
heat of exhaust, adhering to the underside of the 
troughs, from which it is removed from time to time. 
The exhaust enters the heater at I, and passing be- 
tween the troughs to the front end, escapes atO. It 
will be seen that the exhaust steam, in passing through 
the heater, comes in direct contact with the water as it 
flows in a thin sheet under the bottoms of the troughs, 





thereby affording excellent facilities for heating. At 
the back end of the heater is a separate 
chamber, into which the exhaust first 
enters, and which is arranged to catch 
the oil and grease from the engine, and 
d scharge them through the small pipe 
shown in the cut, thereby preventing 
tiem from entering the heater. 

These heaters are provided with pat- 
ent hard sheet steel troughs, which are 
light and readily cleaned. They also 
have large lime catching surfaces. In 
use they are opened at intervals, corres- 
pondivg somewhat to the quality of wa- 
ter used, when the scale formed on the 
troughs is easily removed, and the heater 
Manufac- 
tured by the Hoppes Manufacturing 
Co., Springfield, O. 


made clean for further use. 


—- — - 





Combining Large Interests. 

For some months past reports have 
been current in weil-informed electrical 
circles as to an intention to bring the 
various Edison lighting and manufac- 
turing interests together in one large 
corporation and under one central management. It 
would be very difficult to keep such important plans 
wholly secret, and we need not be surprised, therefore, 
to see that the newspapers have devoted space to the 
matter, especially as the rumors connect with it so well- 
known a name asthat of Mr. Henry Villard, and involve 
a capitalization of $12,000,000. Itis not our intention 
just now to discuss the rumors referred to, as they will, 
in due time, we may safely assume, be given body and 
accuracy by those who are directly concerned, but we 
may seize the occasion to note the encouraging manner 
in which the press treat electric lighting interests, in 
this connection, as being just as solid as those of the 
railroads or the telegraphs. They evidently regard the 
affair as on a par with other notable negotiations in re 
cent high finance, and are ready to consider such elec- 
trical securities as excellent property. It certainly was 
not always thus, and we are glad, for°the sake of the 
whole electrical industry, to find the press evincing its 
appreciation of the extent and stability of this class of 
investmeuts.—| Electrical World. 

dalam nde 
A Belt of Steel for a Broad Continent. 

This is an era of great undertakings by land and sea. 
One of the latest is the railroad project to connect 
Recife (Pernambuco), the most Eastern seaport of 
Brazil, with Valparaiso, Chili, the nearest harbor on the 


West coast of South America to Australia and New 
Zealand. The voyage from Lisbon to Recife is made 
by steamers in nine days, and Valparaiso could be 
reached by the proposed railroad route from Recife, in 
tive days, making the time from Europe to the Pacific 
coast fourteen days. In obliquely cutting South Amer- 
ica, the road would traverse fertile Provinces of Brazil, 
Paraguay, the Argentine Republic and Chili. In both 
Brazil and the Argentine Republic, use could be made 
of skeletons of railroads already constructed. The esti- 
mated cost of the undertaking is $150,000,000. A syn- 
dicate has been formed in Rio to obtain grants of land 
and money from the countries interested. 

It need not be said that, on more grounds than one, 
this project as well as all other projects for the develop- 
ment of South America, if accomplished, would be of 
great importance to the people of the United States. 
With the progress of that vast region in agriculture and 
commerce, its trade with this country would immensely 
increase if the American peopleshould take advantage of 
their opportunities. Butthis is not to the United States 
the most important consideration involved in the devel- 
opment of Brazil and other countries of South America. 
If railroads should penetrate those countries and make 





their cheap and fertile lands available for remunerative 





EXHAUST FEED-WATER HEATER. 


cultivation, a large emigration would be attracted 
from Europe. The mighty stream of immigration that 
ow pours on these shores would be greatly diminished 
by diversion to South America, and thus a problem that 
seems to perplex many people io the United States 
m'ght be solved.—[ Philadelphia Record. 








The Supply of Compressed Air to a Cupola. 

An experiment in the supply of compressed air to a 
cupola was recently made in Birmiogham, Eng., at the 
iron foundry of Messrs. J. Cartwright & Sons, in New 
Bond street, the air being supplied from the mains of 
the Compressed Air Power Company. Messrs. Cart- 
wright state that they saved ninety minutes in the time 
required to melt five tons of iron, and a considerable 
economy, as they are able to dispense with a blowing 
engine and its attendant. 





Ketiy Broruers, proprietors of the Goshen (Ind.) 


[ron and Brass Foundry, inform us that they have lately | Northwestern Ohio and Canada. 
brought outa new grate bar, known as the E. Burke | about 75,000,0000, Michigan 600,000,000, Canada 200,- 
patent This grate, they claim, will save 10 per cent. or | 000,000, and Northwestern Oaio makes a big third of all 
more inthe cost of making steam over other grates, | the staves used in the United States. 


AMERICAN BLAST FURNACE PRACTICE, 





In a paper read before the South Staffordshire (Eng.) 
Institute of Iron and Steel Works Managers, Mr. W. J. 
Hudson, of the Woodside Ironworks, gave an account of 
the methods employed in the production of pig iron in 
America. After referring to the great development of 
American blast furnace practice during recent years, 
the leading and most striking feature of which is the 
enormous quantity of pig iron which is being made 
from individual furnaces, the author spoke of the disad- 
vantages under which South Staffordshire, as an inland 
area, suffered. With heavy railway and eanal rates, 
such as the manufacturers have to contend against, 
economy must be pursued, not only in rolling mills, but 
also at blast furnaces from which these mills derive their 
supp!y of pig iron. He contended that the only hope 
of maintaining an increased volume of trade, rests on 
the ability to produce cheaply. One important factor 
of economy is the spreading of fixed charges over a 
large production. He then proceeded to explain that 
American rapid blast furnace practice depends in the 
main upon three important conditions—viz, rich iron 
ore, favorable working-lines of construction, and highly 
compressed air. Analyses of American iron ores were 
quoted, and it was stated that frequently 
the charges of ore contained an average 
of 60 per cent. of iron, In comparing 
the sections of American furnaces, the 
most striking feature that presents itself 
at first sight is that in comparison with 
height, the top of the bosh is not nearly 
so wide as in English practice, while 
the hearth is much wider. 

These features give greater area at 
melting temperature, afford easy descent 
of materials, and greatly facilitate the 
proper diffusion of ascending gases 
The liability to form ring scaffolds is 
reduced toa minimum. Blast pressures 
of from 8 Ibs. to 10 Ibs. per square inch 
are employed in America, against pres- 
sures of from 3 Ibs. to 5 lbs. in England. 
Nearly all American furnaces are 

vorked with closed hearths and tinfires 
evenly spaced all round. Hot blast 
from fire-brick stoves of the Cowper or 
Whitwell type is employed, and driven 
into the furnace through brouze tinfires 
placed very much higher above the floor 
than in English practice. Furnaces belonging to the 
Edgar Thompson Company and the North Chicago 
Rolling Mill Company, and others, were described. 
The production of pig-iron at the first-enamed was 
siid to be from 1,800 to 2,000 tons per week, with 
a fuel consumption of about one ton of coke per 
tou of pig-iron. The Chicago furnaces produce 
from 1,400 to 1,500 tons per week, with less than a ton 
of coke per ton of iron. These furnaces run about two 
years, and make from 150,000 to 200,000 tons of iron 
before they are blown out for repairs. The Franklin 
furnace was also described, the leading feature of which 
was the remarkably low bosh. The furnace was de- 
scribed as having done very good work on a mixture of 





| Concerning Staves. 
| An Ohio stave manufacturer says: 


anthracite coal and coke as fuel. 
 — 


* All the staves 
used in this country are made in Indiana, Michigan, 
Indiana turns out 


In Northwestern 


and they guarantee them to wear a half longer. The Ohio there are more staves made to-day than ever 
grate is claimed to afford 50 per cent. draft opening before, and I believe the business has been doublcd 


address Goshen Grate Bar Co. 





with the openings only 7-16-inch in width. For prices 


within the last ten years, and we look for a greater 
increase in the years to come,” 
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IRON TRADE REVIEW. 














THE STENGTH OF BESSEMER STEEL 
TIRES. 


Tron and Coal Trades Journal (London,) December 7. 

Mr. J. 0. Arnold, ¥.C. 8., read a paper “On the In- 
fluence of Chemical Composition on the Strength of 
Bessemer Steel Tires,’ before the Institution of Civil 
Engineers, in London, on Tuesday. He contended 
that greater durability in steel tires obtained by in- 
creased hardness and tensile strength of the steel led to 
a corresponding decrease of safety. ‘The question was 
one affecting the safety of thousands of lives. There 
was a growing tendency amongst railway engineers to 
specify for tires a steel possessing a high resistance to 
tension. This, no doubt, tended to economy in wear, 
but it was a question whether such material was not 
more liable to sudden fracture than more ductile if less 
durable steel. Such risk was apparently provided 
against by insisting on steel of a high resistive power to 
rupture under the impact of falling weight, and a fairly 
high capacity to elongate and to contract in area when 
broken by tension; but in his opinion the chemical com- 
position necessary to obtain the anomaly of high tensile 
strain, together with high elongation, was such as to 
render steel liable to sudden or gradual molecular changes, 
at present imperfectly understood, which produced from 
time to time disastrous resulte. 

Working out these conclusions, Mr. Arnold laid it 
down that in addition to the iron the chemical com- 
position of normal tire steel was approximately—Car- 
bon, 0°28 per cent.; slicon, 0°07 per cent.; manganese, 
1‘25 per cent.; sulphur, 0°08 per cent.; aud phosphorous, 
0°08 per cent. A _ test piece two inches parallel 0°564 
inch in diameter, and 0.25 inch area, planed out of a 
tire so composed, showed on an average a maximum 
tensible strain of 37 tons per square inch, an elongation 
of 26 per cent., and a reduction of area of 47 per cent., 
the fracture being grey and granular with silky edges, 
and the shape convex and concave. Such a tire 
with an inside diameter of 2 feet 8 inches, and a 
sectional area of 11 inches, showed a defection of 64 
in. under a weight of 22cwt., falling twelve feet, and 
while it was perfectly adapted to fulfill all requirements, 
it was proved to be littleliable to molecular change 
under sudden, heavy and repeated shocks. A greater 
tensile strain with high elongation was, however, de- 
manded ; but he showed that the proportions of sili- 
con, sulphur or phosphorus could not be increased—all 
three elements being really to be regarded as impurities, 
and that while an increased proportion of carbon would 
give the required strain, it would render the tire liable 
to break under the falling weight test. 

The only means, therefore, of increasing the tensile 
strain and at the same time preserving the normal de- 
flection wasto increase the manganese. Similar tests ofa 
steel practically identical in composition to that given 
above, but with the addition of 0°5 per cent. of manganese, 
showed that the tensile strain was raised from 37 to 42 
tons per square inch; the elongation reduced from 26 
to 18 per cent., and the reduction of area decreased 
from 48 to 26 percent., while it required 15} foot tons 
additional to produce eqnal deflection. But a tensile 
strain of 48 tons, an elongation of 15 per cent. anda 
deflection of 2 inches to the foot, had, Mr. Arnold ob- 
_ served, been specified, and to obtain this by adding 
manganese would require 2°5 per cent of that element. 
No steel maker wonld risk the inevitable brittleness of 
such a metallurgical deformity. Hence a new element— 
chromium—was resorted to, and this, added in small 
quantities, raised the tensile strain in a remarkable 
degree without seriously diminishing ducility, but when 
added in too high a proportion it induced brittle- 
ness. 


He gave the results of tests made of a steel containing 
0°42 per cent. of chromium and 1°54 percent. of manga- 
nese. ‘This showed a tensile strain of 49:8 tons per 
square inch, 15 per cent. elongation, and 26 per cent. 
reduction of area, the fracture being flat and finely 
crystaline, and the falling weight showing a deflection of 
nearly 12 inches at a 29 foot fall. But tests of the 
broken tire showed that the tensile strain was then 47-7 
tons per square inch, the elongation 3 per cent., and the 
reduction in area 64 per cent., the fracture exhibiting 
large crystals. The. molecular change set up 
by the shock and vibration of the fallen weight was thus 
most clearly indicated; and, although it was possible to 
get a strain of 50 tons per square inch, together with 
great strength under the drop test, such tires were very 
uncertain. Their molecules might or might not assume 
a structure capable of resisting sudden shocks. 

Further tests showed that the effect of annealing was 








not only to raise the ductility of steel, but also to cause 
a molecular arrangement capable of great resistance to 
alteration under vibration and shocks. The presence of 
too much chromium was also seen to occasion a loss of 
ductility, and the amount of work put upon steel was 
shown to have a marked relation to the molecular struct- 
ure, and consequently to the ductility of the material. 
Tables were likewise given showing the effect of varying 
lengths and diameters of the test pieces on the result ob- 
tained, and Mr. Arnold regarded it as an obvious infer- 
ence from these that high strain steel is so sensative to 
physical change that it is impossible without annealing 
to get, even in one bar, homogeneous molecular struct- 
ure. 





A GREAT COAL OUTYUT. 
Philadelph‘a Record. 

The production of anthracite coal in the year now 
drawing to a close has been unprecedented, and the 
statistics for the month of November and for the year 
up to date show that the expectations of immense in- 
crease in coal production have been fulfilled. The year 
1888 will produce over 2,000,000 tons more coal than 
1887, notwithstanding the fact that during the early part 
of the year there were strikes throughout both the Lehigh 
and Schuylkill regions. 


For the period ending November 30, 35,441,792 tons 
were shipped, an increase of 3,818,857 tons over the cor- 
responding period of 1887. With the extensive cut io 
production the present month it is probable that ship- 
ments will only amount to about 1,800.000 tons, which 
would make the total of the year about 37,300,000 tons. 
According to the report of the United States Geological 
Survey the production for 1887 was 34,997,407 tons, the 
increase for 1888, therefore, amounting to about 2,300,000 
tons. 

This increase in coal consumption has largely gone to 
the West. For the year up to November 30, 1888, the 
following are the comparative figures : 





1888. 1887. 

Philade’phia and Reading. ......0. ........secesess 6,707,096 6,936,916 
Re Wt RII ci cnaite usoas udaos ennbebeennn simapaaie 6,110,616 5,427,803 
Central R. R. of New Jersey............ seorse.eee. 5,299,692 4,470,412 
Delaware Lack. and West. ......0.-.scssssssseseeees 6,463,755 5,495,107 
Delaware and Hudson ...........cs0+-secesseeseeceeses 4,139 693 3,630,529 
ponney vans ipuisiiadatinccins 3,464,930 
Pennsylvania Coal...........+ oe l 1,451,721 
PS Oh rae 885,$ 695,487 

TOUR csenctns $1,572,935 








The stock of coal at tidewater on November 30 was 
569,233 tons, as compared with 359,133 tons on October 
31, 1888. 

An idea of the growth of the anthracite trade of 
Pennsylvania up to the present phenomenal year can be 
seen from the following table: 








--+034,997,407 








The Manvfacture of Tacks. 

A tack machine will make from 250 to 275 tacks per 
minute. The work however does not end here, as the 
tacks are galvanized, tinned, polished, leathered anda 
variety of processes gone through with before the tack 
reaches the packing room. The total output of tacks in 
the United States is 300 tons per day, all of which are 
readily consumed. The largest plant in America is that 
of A. Fields, of Taunton Mass.,who operates 300 machines. 
There are forty or fifty different other manufactures in 
this country, and the trade amounts to more than $50,- 
000,000 annually. It is a remarkable fact that there are 
only about 350 skilled tack operators in America, and the 
wages paid to them range from $150 to $250 per month. 
No regular salary is paidin any department of the 
works, the operators being paid in proportion to the 
amount of work actually done.—[Birmington, Ala., 
Herald. 


Concerning Staves. 

An Ohio stave manufacturer says: “AIl the staves 
used in this country are made in [ndiana, Michigan, 
Northwestern Ohio and Canada. Indiana turns out 
about 75,000,000, Michigan 600,000,000, Canada 200,- 
00,000, and Northwestern Ohio makes a big third of all 
the staves used in the United States. In Northwestern 
Ohio there are more staves made to-day than ever before 
and I believe the business has been doubled within the 
lastten years and we look for a greater increase in the 
years to come.” 











SUGGESTIONS CONCERNING THE USE AND 
CARE OF CIRCULAR SAWS. 


From the Catalogue of F. C. Atkins & Co., Indianapolis, Ind. 
HANGING THE SAW. 

Saws of our manufacture are marked near the center 
with the words “log side.” Before placing the new 
saw upon the mandrel be sure that the side so marked 
comes next to the log on your mill; if it does not, it 
should be sent to the factory to be hammered so as to 
suit your mill. 

Be sure that the mandrel is level, and that the saw 
when placed on it and the flanges screwed up, is per- 
fectly plumb. The holes in the saw should be an easy 
fit on the mandrel and lug pins. 

Be sure that it does not bind on the mandrel or the 
pins. If it does, the least warmth of the mandrel will 
be sure to cause it to expand, bind and spring the saw. 

It should slip on readily, neither tight nor loose. 

Saws are often pronounced crooked when the fault is 
in the collars. 

If the position or “dish” of the saw is changed in 
the least by tightening the collars for work, the defect 
should be remedied at once. Put a straight-edge on 
the log side of the saw, and ascertain whether the fault 
is in the saw or in the collars. 

Thin saws, and saws of high speed, are put up very 
open so that the center will pull through, and the saw, 
when hung on the mandrel, may show concave or con- 
vex on the log side when standing still, but when rnn 
up to the speed for which it is hammered it should 
straighten up and be flat, or nearly so, on the log side. 

When hung upon the mandrel and the collars tight- 
ened, the saw should be perfectly round, so that every 
tooth will do its proper work. Should the saw be too 
crowning or too dishing on the log side, the difficulty 
may be overcome by papering between the saw and the 
collars, cut a ring of paper of the size of thecollar 
and about three-fourths inch wide; wet it with oil and 
lay it on the loose collar. 

Cut a smaller ring of paper of the same width to fit 
the mandrel and place it on the mandrel against the fast 
collar. If one thickness of paper is not sufficient, add 
another ring, and so on until the saw, when clamped 
between the flanges, is brought to the proper position. 

Should the saw be too crowning on the log side, re- 
verse the position of the paper rings, placing tue large 
one next the fast collar and the smaller one next the 
loose collar. Letter paper for making the rings is 
preferable, being solid and firm. 

LINING THE SAW WITH THE TRACK. 

Take all the end play out of the mandrel. Run 
the carriage up past the saw so that one ot the head- 
blocks will be opposite the center of thesaw. Fasten a 
square piece of board on the head-block and let the end 
of the board touch the face of the saw at its center. 
Then run the carriage back from the front of the saw 
20 feet. Draw a line from the end of the board past 
the saw parallel with the track. The line where it 
passes the center of the saw should be from one-eighth 
inch to one-fourth inch from the face of the saw. This 
would show the track at 20 feet from the center of the 
saw on a line with the saw, and that the track at the 
center of the saw, if put down right, is one-eight inch to 
one-fourth inch further off from the saw than at 20 feet 
distant. 

Some saws require more inclination toward the track 
than others, and the track being adjusted properly, any 
small variation required may be accomplished by means 
of the set screws on the box. 

The track should be solid, level and perfectly straight, 
and the saw frame anchored. 

Trouble is often caused by a neglect to keep the track 
in order, and it should be examined frequently. 

LEAD. 

We have shown that the lead of the saw to the log 
may be adjusted by its position to the track. It may 
be held to its work in the log by beveled filing on the 
back of the tooth. The teeth, if properly filed, should 
always be perfectly square on the front side, but if the 
saw tends to lead in or out of the log it may be held to 
the proper position by beveling the back side of the 
tooth at the point. Ifthe front of the tooth is filed 
perfectly square and the teeth are beveled on the back, 
on the board side, this will lead your saw intc the log; 
or, if you bevel on the log side it will lead the saw out 
of the log. 

Should the saw lead in and out, or what is called 
“snaky,” it is evident that it needs hammering, that the 
rim is too large for the center and the saw needs opening 
out at the center. Such a saw may be run warm at the 
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center and the difficulty overcome in thisway; otherwise 
it will require hammering. 
POINTS TO BE OBSERVED. 

See that the track is solid, level aud straight, that saw 
shaft is level and the saw hangs plumb; that it goes on 
the mandrel easy, is a close fit, and that the lug pins 
have a bearing; that the tight collar is a little concave 
and the loose one perfectly flat; that the saw is straight 

on the log side when the collars are screwed up and the 
saw run up to the required speed; that it is in line with 
the carriage and a littled inclined toward the log; tbat 
the saw is perfectly round and has throat room sufficient 
for the dust; that the teeth are not too high on the back 
side; that the teeth are filed perfectly equare on the 
front side, and swaged sufficient to give clearance for the 
body of the saw; that there is very little, if any, end play 
to the mandrel; that the guides are perfectly adjusted 
when the saw is standing still. 

Do not try to lead the saw with the guide pins, but 
lead the saw by adjusting it properly to the track and 
by proper filing. If you wish the saw to run warm 
at the center, you can create friction by reducing the 
set or spread of the teeth. Ifthe saw heats too much in 
the center give ita little more set. 
the rim it is be. aise the teeth 
have not sufficient throat room 
for clearance of the dust, or 
the backs of the teeth are too 
high. If the saw is too tight 
on the rim increase the motion 
if possible and be sure to keep 
it cool in the center. 

The saw should be run at 
uniform speed both in and out 
of the cut. 

If the guide pins are run 
too close the saw will heat at 
the rim and run “snaky.” If 
gum is allowed to collect on 
the sides of the saw the rim 
will heat from friction. The 
use of Atkins’ Band and Cir— 
cular Saw Cleaner will keep 
the saw free from gum, of 
even temperature, and enable 
you to use a saw several 
gauges thinner than can be 
successfully done withont it. 

TRUEING SAW ON MANDREL. 

If thesaw isin proper ten— 
sion and does not. run true, 
take all the end play out of 
the mandrel; rest asmall piece 
of board with one end sharp- 
ened, upon the saw frame ; 
hold the sharpened end against 
the board side of the saw near 
the rim. Mark with chalk the 
high places or thvuse that 
touch, and on the opposite 
side the hollow places or those 
which do not touch the board. 
Turn the saw so as to bring 
the high points directly over 
the arbor, with a sharp pull, 
bend the parts which are high 
on the board side toward you, 
and with a sharp push bead 
the parts which are high on the log side from you. By 
testing and bending in this way you may make asaw run 
ferfectly true on the mandrel which has been sprung or 
does not from any cause run true. 

CAUSES FOR HEATING ON THE RIM. 

Guide pins set too close. 

Teeth have not enough spread or set. 

Backs of the teeth too high. 

Not throat room enough for saw dust. 

Accumulation of gum on the teeth. 

Saw not open enough in the body for speed. 

CAUSES OF HEATING AT CENTER. 

Teeth have not enough spread or set. 

Saw lined too much out of log. 

Mandrel runs too warm. 

Saw too open in the body or center for the speed. 

Speed not sufficient to expand the rim. 

Saw dished tow much to or from the log. 

HAMMERING AND TENSION. 

All mechanical arts require a skill acquired by long 
practice for their perfect execution. No art is more 
difficult of acquiremenot than that of saw making. All 
the conditions under which a saw has to be run need to 


If the saw heats on 








be exactly known and provided for in the construction 
and final finishing of the saw. 

For the benefit of our patrous and sawyers using our 
saws, we take pleasure in explaining the general princi- 
ples involved in the hammering and tension of circular 
saws. The practice taught by masters of the art thirty 
years ago, when saws of small diameter only were used, 
was that a circular saw to do proper work should be left 
firm between the center and the rim, and open ag to its 
whole diameter, whereas experience has shown, and it is 
the practice of the best artists, to open out the body of 
the saw between.the center and the rim to the extent 
required for the speed the saw is to run. 

Very high speed and thin saws require that the saw 
be opened out until it takes a strong push or pull to 
throw the center either way when the saw is standing 
upon the floor. When the saw is in proper tension and 
is shaken or pulled through, the body only of the saw 
should vibrate, while the rim should be nearly or quite 
steady. 

(Jumming a circular saw, or the alternate heating and 
cooling of the rim will p2rmanently expand asaw at the 
rim, and, in consequence, it will become too stiff in the 











center or body of the saw and run “gnaky,”’ a few 
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when it runs wavy on the rim in full motion. Fig. 2 
illustrates examination of the saw with the straight edge 
in adjusting the tension. The center of the saw resting 
on the anvil, the rim back of the anvil supported on a 
narrow bench extending from the anvil to the wall, and 
the opposite point raised with the hand, the straight 
edge extending from the center towards the rim of the 
saw. 

If the saw is properly opened in the body the por- 
tions indicated by the dotted lines in Fig. 1 will drop 
away from the straight edge (Fig. 2) equally all around 
the saw. To equalize the tension, the parts which drop 
least require hammering until the tension is equalized 
and all parts indicated by the dotted lines drop equally 
all around the saw. The center line should drop a trifle 
more than the others. 

Hammering to take out lumps should always be done 
on the high side or on that point which touches the 
straight edge. Lumps or ridges upon or near the rim 
may be found with the straight edge by examining that 
part of the saw with the center of the saw resting on 
the anvil; but lumps or ridges in the body uf the saw 
should be found with the saw standing upon the floor 
perfectly perpendicular (Figs.3 and 4). Mark with 
chalk the high points which 
touch the straight edge on 
either side of the saw, and 
hammer where marked, either 
on a slightly oval wooden 
block or on ananvil. (The 
anvil is preferred by practical 
saw makers. ) 

If the anvil is used, allow— 
ance must be made for change 
in tension produced by the 
blow of the hammer, as every 
blow upon the anvil stretches 
and opens thesaw at the point 
hammered. If the end of a 
wooden block is used in taking 
outlumps, the tension will not 
be affected. The tension must 
be adjusted by hammering on 
the anvil. Lumps usually run 
in ridges and should be ham- 
mered out with across pene 
hammer, the pene following 
the ridge in the direction in 
which it runs as discovered 
with the straight edge. Round 
lumps may be hammered 
down with the round face 
hammer, or with the cross 
pene hammer by changing the 
hammer over between each 
blow so that the strokes cross 
each other. The strokes should 
be directly on the lump or 
ridge. 

The adjustment of tension is 
preferably done with a ham- 
mer having a slightly oval and 
perfectly round face. Figures 
3 and 4 illustrate the examin- 
ation of the saw for lumps 
and ridges when standing on 
the floor. Move the level 
across the saw from a to b( Fig. 
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strokes of a round face hammer on both sides of the saw | 3) al] over the surface on both sides of the saw, rolling 


at the proper place will restore the tension (see illustra- 
tion, Fig. 1). ‘The portion of the saw to be hammered 
being indicated by the dotted lines. The same treat- 
ment is required if the saw is put up for too low speed. 
The rule is that it must be more open or limber in the 
body cf the saw for fast speed than for slow speed ; for 
hard than for soft wood. 

When the saw is standing on the floor and shaken 
with the hand, and the center and rim both vibrate, the 
saw requires more hammering on the line nearest the 
rim (Fig. 1). When opening out the body of the saw 
do not hammer within six inches to ten inches of the 
center. 

Observe the motion of the saw when on the mandrel 
and running up to speed; if it runs wavy on the rim it 
needs opening out in the body of the saw on the dotted 
lines (Fig. 1). If it runs steady and true out of the log, 
it is the fault of the hanging, lining, fitting or manage- 
ment if it does not run steady and true in the log. The 
dotted lines (Fig 1) indicate where tne face of the saw 
must be hammered on both sides with the round face 
hammer to open the body of the saw for high speed, or 





the saw on the flour while making the examination and 
mark the points which touch the straight edge, the 
lumps x and the ridges ; 

Test the saw with the etraight edge between the cen- 
ter and edge from c to d (Fig. 4) all around the saw, 
marking the lumps and ridges as before. Hammer 
lightly on the points marked. After leveling, examine 
the tension ; if it remains as before, your saw is ready 
to go on the mandrel for test, but if not, adjust the ten- 
sion again with the round face hammer; then level it 
again and if necessary, adjust again for tension, and so 
on until the saw is perfect. If the saw has a. even ten- 
sion, put it on the mandrel and run it up tospeed. If it 
runs steady and true, it is ready for fitting, and when 
properly hung and fitted it will stand up to its work. 








THE canal through the Isthmus of Corinth, in Greece, 
is just approaching completion. It was first planned 
2,500 years ago,and work was actually begun on it under 
the Emperor Nero, over 1,700 years ago. When com- 
pleted it will be four miles long and deep enough to float 
the largest vessels that navigate the adjacent seas. 
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CANADIAN STEEL. 

The Canadian Manufacturer (Toronto) is naturally ; 
sensitive in regard to the merits of Canadian-made steel. 
In an account of the evidence taken in Toronto by the 
Ontario Government Mining Commission, as reported in 
the Empire of December 1, Mr. H. A. Massey, President 
of the Massey Manufacturing Company, of Toronto, 
was reported as saying: “ As to steel, the production 
in this country is not now nearly up to the demand, and 
it is rather-inferior in quality. ‘The Nova Scotia people 
make very good steel, but they cannot supply a tenth of | 
the requirements of the country. Steel is imported 
from England and Pennsylvania. The consumption in 
Canada would take all the production of a large manu- 
fac'ory; and it would be advisable to have such an 
If any one industry in Canada 


enterprise started. 
should be encouraged, it should be the manufacture of 


” 





steel. 

This is a trifle “rough” on Canadian steel, but it ap- 
peirs that Mr. Massey’s remarks were in an entirely dif- | 
ferent tenor. It was the reporter with his blunt pencil 
and intellect that did it. Mr. Masssey now explains | 
that the Noya Scotia Company do not make steel suitable | 
for all kinds of work ; and as regards the supply, the | 
idea he intended to convey was that they could not) 
manufacture one-tenth the requirements of the country | 
—meaning for railway purposes as well as manufactur- | 
ing. In reference to the statement that the consumption | 
of steel in Canada would take all the production of a/| 
large manufactory, this was said in regard of cold-rolled 
steel, an article used largely for shafting, etc., and that | 
for these purposes a large manufactory would be required | 
to supply all the demand, hence it would be very desir- 


able to have such an enterprise started in Canada, Mr. | 
Massey states that there are but two or three concerns 
in the United States which manufaciure this particular 


sort of stee), the plants of which are necessarily very 
expensive. It was more especially in regard of this 
kind of steel that he urged the importance of its maau- 
facture in Canada. 

Mr. Massey has gracefully extricated himself from 
the awkward position into which he was thrown by the 
reporter, but he has not altered the fact that the United 
Siates is the greatest steel-producing country in the 
world, made so by reason of the protection afforded by 
our tariff laws. 





DE LESSEPS’ DELUSION. 

The collapse of the Panama Canal preject was not 
surprising to the engineering world. The result was 
discounted months ago by leading journals, and the 
only wonder is that it did not come sooner. Sympathy 
is mainly confined to the French peasantry, who, with 
the blind devotion characteristic of that nation of hero- 


worshippers, have already poured over $250,000,000 


itself and its greatly over-estimated projector, there is 


deliberately take from the pockets of the simple French 
people five times that amount, besides borrowing $150,- 
000,000 more, with no human probability of attaining 
success, iseither a princely knave or a stark, staring 


are at last open, and no nation, or combination of nations, 
much less private capital (save, perhaps, a company of 
‘financial monomaniacs in an insane asylum), could be 
found to take it up. 


steamship has brought out an interesting statement in 


| mined to secure gas for itself that it was found that no 


| records that the Standard’s holdings in Northwestern 





DeLesseps at 84is not the De-| 


Lesseps of 1879, flushed with the success of the Suez} 
Canal; and it is wel) that the bubble has finally been 
pricked, even at this late day. 


DURABLE IRON PLATES. 
The recent taking apart of the celebrated Great Lustern 


regard to the iron plates used in its construction. These 
plates, we learn from an extract from the J/lustrated T'imes 
of January 16, 1858, were of extraordinary size for those 
days. Says the Times: 

The iron plates of which the whole of the outside skin of the 
ship is made, are three-quarters of an inch thick, except the keel 
plate, which islin. thick. The average size of these plates is 
about 10 ft. long by 2 ft. 9 in. wide, each plate weighing about | 
825 hs. There were one or two enormous plates required for the 
sternpost and keel. Two of these were 27 ft. long by 3 ft. 3 in. 
wide, i'4 in thick, weighing about 2 tons each plate ; the others 
were 25 ft. long by 4 ft. 1'4 in. thick, weigbing 24 tons. ‘lhese, 
with the whole of the iron plates used in the construction of the 
ship, were manufactured by Messrs. Beale & Co., Parkgate Iron 
Works, Rotherham, Yorsshire, excepting a few which had to be 
bent considerably, and which were made of Lowmoor iron. 

The firm which, 30 years ago, turned out these plates, 
is still in existence, and in a recent letter tothe Jron and 
Steel Trades Journal, says : 

In those early days of plate rolling, those for the stern were the 
largest that had ever been rolled, and were considered a wonder- 
ful production, being 27 ft. long, 3 ft. 3in. wide, and 1'4 in. thick. 
Before these large plates were ro led, the armor plate of the 
period was hammered, and not rolled. The comparative ease 
with which Messrs. Beale & Co. were able to roll the large stera 
p'ates for this ship, by means of the reversing clutch (instead of 
pulling over the rolls), led to the head of that firm being sent for 
by the Admiralty to ascertain whether armor plates (about 444 in. 
thick) could not also be rolled instead of hammered. From this 
beginning, the tirm had the honor of supplying the armor plates 
to H. M. 8. Warrior, Black Prince, Pallas, Resistance, Defence, 
and other vessels of that class. 

Such achievements in plate-rolling as the above, 


would, of course, pass without notice in these days. 


It has been no secret that the Standard Oil Company, 
under various names, has for some time past been 
acquiring all the available gas and oil territory in Ohio ; 
but it was only when the city of Toledo recently deter- 


known gas land was tobe had. The Toledo Commercial, 
in laying its conclusions before the public, shows by the 


shut off is not in accordance with ideas of fair play in 

little, if any, interest in the United States. A man who | Ohio; and it will not be surprising to see some legisla- 

E REVIEW will, in the face of his first estimate of $50,000,000, | tion this Winter that will havea tendency to break up 
= ata oe existing arrangements. 


New York City is making great preparations for the 


Centennial observance of Washington’s inauguration, on 


April 30, 1889. 
pation of the President of the United States and his 


The exercises will include the partici- 


Cabinet, the Supreme Court, and other Federal officials ; 


a naval display ; religious observances in the various 
churches ; a poem by Whittier ; an oration by Chauncey 
M. Depew; an exhibition of historical portraits, etc. 
Clarence M. Bowen, 280 Broadway, is Secretary of the 
Committee of Arrangements. 


BUILDING permits issued in Cleveland for the past 
six months, indicate an expenditure for new buildings 
of $3,000,000. 
in Detroit amounted to $3,907,608. Daring nine months, 


For twelve months the building permits 


Cincinnati’s expenditures for buildings were $2,846,850. 
At the same rate, Cleveland’s aggregate for nine months 
would be $4.500,000, and for twelve month s, $6,000,000. 


a : - 

Burra.o’s lake commerce for 1888, while showing a 
fine increase in several respects, is remarkable for the 
great falling off in grain receipts, a decrease of 20,000,000 
bushels being reported. The lake shipments of coal 
this year were 2,549,620 tons, being an increase this 
season over last of 647,000 tons. We have already 
called attention to the large increase in iron ore receipts. 


WE are informed by W. H. Jennings, President, and 
Thos. B, Bancroft, Seeretary, that the next annual meeting 
of the Ohio Institute of Mining Engineers will be held in 
Lyndon Hall, Columbus, O., January 10th and 11th, 1889. 
A large number of very excellent papers are expected, 


and the meeting promises to be one of great interest. 


Dizie’s Christmas number was a brilliant stroke of 
industrial journalism. We cougratulate the publishers, 


the Dixie Company, Atlanta, Ga. 


Ir is predicted in the East that any attempt to advance 
the price of Connellsville coke from $1.25 to $1.50 per 
ton will not hold. 


THE Reading (Pa.) Herald signalized its seventh anni- 
versary by issuing a very creditable 24-page industrial 


edition. 


WitH the present number, the [Ron TRADE ReviEW 


closes the 21st year of its existence. 


ALL the compliments of the season to IRON TRADE 
REVIEW readers ! 


, aii ae cen 
AN important change in the Katahdin (Me.) Iron 
Works is about to take place. Messrs. Fred W. Hill 
and Charles D. Stanford have bonded the controlling 
interest in the Katahdin Charcoal [ron Company, and 
will soon complete the purchase and assume the full 





Ohio already amount to upwards of 50,000 acres, some 
which has been purchased in fee simple. The whole 
situation is summed up in the following: 

The two gas companies (the Northwestern and the Toledo 
have absorbed between them the cream of the terri 


tory. If chere is any good gas land lying out of doors | 


that they have not corralled, it is either because they do not 
know where that land is or because the property cannot be 
leased. They are in a position to say to the city pipe line 
people, “‘ Go ahead ard put in your plant, and then you will have 
to buy your gas of us, for you can not get any territory.’’ 


Findlay district were failing, the Commercial states that 
so marked was the falling off in the celebrated Karg 
well, that the Gas Trustees had to turn into the mains an 
additional supply from the big Tippecanoe well. Sev- 
eral other wells are reported as failing. 

As to the above, a gentleman who has had the 
best of opportunities for judging, states to the Iron 
TRADE REVIEW, that while it is possible that the 
reports are true, it is impracticable to verify them, as 


must be a gradual diminution in the supply is, how- 
ever, to be expected. 

The situation, as a whole, is not altogether one tobe 
contemplated with complacency. That nature’s supply 





into DeLesseps’ bottomless cofters. 


For the eaterprise 


of fuel should be monopolised and competition entirely 





Concerning the reports that several large wells in the| 


no chance is now afforded for taking tests. That there | 


management of the works, and run them to the extent 
|of their capacity. They will secure a lease ot the Pis- 
cataquis Iron Company, which owns the plant and the 
The capacity of the 
| work is about 25 or 30 tons per day, and the iron, as is 
It is largely 


| 
| 
| township, to continue 50 years. 
} 
| 


| well known, is of the very best quality. 
| coming into use for car wheels and the fact that the 
| Canadian Pacific railway is to pass near the works, and 
| that it is intimated that they will establish a foundry 
there for making car wheels may give the works one of 
the greatest possible booms in the near future. 


és coi ait 
ONE of the newest devices for utilizing sawdust, is 
| the scheme of a Canadian mechanic. He claims that by 
grinding the refuse into a uniform fineness, mixing it with 


the substance into cakes, a fuel can be made in every 
way superior to soft coal for open fires. 
a ~ 
Wide-Awake for January (D. Lothrop & Co., Boston, 
publishers) is so full of good things that it is impossible 
to even mention all; but we pity the boy or girl, or 
grown-up person, for that matter, who can’t find some- 


| 
| 
| 
' 
} 
| 
| the refuse gas tar from the gas house and compressing 
| 
' 
| 
| 


| thing of absorbing interest on every page. 
— a —— 
ALTHOUGH forty years of age, the Scientific American 
shows no bald spots on its head, but continues to take 
Munn & Co., 361 


| Broadway, New York, are the publishers, 





the lead in scientific illustration. 
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IRON TRADE REVIEW. 











STEEL FOR THE NEW GUNS, 
Army and Navy Journal. 

Ordnance officials are well pleased with the manner in 
which iron and steel manufacturers responded to the call 
for bids for furnishing ordnance material for which they 
have recently advertised. For the $1,500,000 worth of 
forgirgs for heavy steel guns there were two bidders— 
the Bethlehem Iron Uo. and the Midvale Steel Co. The 
former was the lower. Their bid was 24 cents per 
pound for forgings of 8 inch calibre ; 26.12 cents for 10- 
inch, and 274 cents for 12-inch. The Midvale Co. bid 
29 cents per pound for 8-inch, 30 cents for 10-inch and 
31 cents for 12 inch. The successful bidders propose to 
furnish the first set of 8-inch forgings within 18 months 
from date of contract, and the remainder at the rate of 
18 sets every 12 months, and will complete the delivery 
within 35 months; the first set of 10-inch forgings 
within 36 months, and the remainder at the rate of 12 
sets every 12 months, and the whole number within 62 
months; the first set of 12-inch forgings in 36 months, 
the remainder at the rate of 6 sets every 12 months, and 
complete delivery within 70 months. About 21 guns of 
8-inch calibre, 22 of 10-inch and 14 of 12-inch are 
involved in this contract. 

For the cast iron mortars there were more bidders 
than anticipated, and the lowest bids for all the material 
were as reaconable as could be hoped for. ‘The bidders 
for the 25°sets of forgings for 3.2 steel field guns were 
the Cambria Iron Co., at 37 4-10 cts. per pound. They 
agreed to furnish all the forgings within one year; the 
Midvale Co. at 35 cts. per pound, to be delivered within 
six months, and the Bethlehem Co., at an average price 
of 41 6-10 cts. per pound for all forgings to be delivered 
within nine months. 

The contract has been awarded to the Midvale Co., 
the Department having satisfied itself that their bid, 
which, as we announced last week, arrived after the 
The follow- 
ing were the bidders for the 27 12-inch cast iron, hooped 
with steel, breech-loading mortars : 


other bids had been opened, was reguiar. 


FOR CAST IRON BODIES. 

Builders’ [ron Foundry—$1.475 each, all to be delivered within 
one ye:r and eight weeks. __ ; : . 

West Point * oundry—#2,750 each, first body to be delivered in 
ten weeks and per month thereafter. ; : 

South Boston Lron Works—82,7 ‘0 each, first to be delivered in 
six weeks and balance in one year and ten days : 

Universal Kadial L rill Co.—$2,850 each, first to be delivered in 
two months and two per month thereafter. 

FOR STEEL FORGINGS, 

Bethlehem Iron Co.—$5,196.67 per set, all to be delivered with 
in two years. ine y cr 

Midvale steel Co.—$2,770 each, all to be delivered within 760 
days. 

FOR FINISHING AND ASSEMBLING. 

West Point Foundry—$t 250 each, first to be delivered in six 
months andallintwe years | ; 
South Boston Lron Works—$!,250 each, first to be delivered in 
six month- and 1] in 2) months after receipt of rough material 

Robert Wetheriil & Co.—38,50") each, first to be deiivered in six 
months and one every four months. ‘this firm alsy bids for fur- 
nishing the mortars complete at $20,500 each. 

No contracts have yet been awarded, though it is highly 
probable that the bids of the Midvale Co. for the steel 
forgings and the Builders’ Iron Foundry for cast iron 


bodies will be accepted. In this event the work of fin- 
ishing and assembiing will be done at the Watervleit 
Arsenal. 

The question is raised, however, whether the adver- 
tisements which have cailed forth these bids conform to 
the requirements of the fortification act, and whether 
they may nut be brought into question because of their 
departure from the language and intent of theact. We 
give here in parallel columns for contrast the require- 
ments of the fortification act and that of the advertise- 


ment with reference to the high-power guns, 





THE ACT. rHE ADVERTISEMENT. 

For the purchase of rough | Sealed proposals, in duplicate, 
finished. oil tempered and an-|wil eel at this office 
nealed steel for high-power coas facturers who 
defense guns of eight, ren and ns of the 
tweive inch calibre, in quality l o’clock ji 
and dimensi: ns eonfoerming t Vecem'‘er 2, 
specifications subject to inspec |1888, at which time they will b 
tion at each stage of the mabu-jpublicly opened, for supp'ying 
facture, and including al! the}:he Ordnance Department, U.S 
parts of each calibre $1,506 UU }Army, with ¢ rnplete sets of | 
Provided, Ihat no money sha Ilrough-finisied, oil-tempered and 
be expended except for steel acjannesied steel forgings, of 
cepted and delive red, and nojAmerican manufacture, for 8 
contract shall be made hereun ch, l-inch and 12 inch guns 
der for gun st-el at a greate ink forms on which proposals 
average price per pound for each}|must be made and all informa 
calibre than the lowest averageltion required by bidders can be 
price paid under contracts hith |nad pon application. 8S. 
erto made by the Government|BuNEt, Brigadier General. 
for American forgings of like/Ch ef of Ordnance. 
calibre. 





It will be observed that in the advertisement the word 
forgings is interpolated. The act does not require that 
the steel should be forged steel, but only that it should 
not exceed in price the forgings heretofore contracted 
for. It was the evident intention of Congress to open 
the door wide to all steel manufacturers with the pur- 


pose of securing the best guns without regard to 
theories. That is precisely what they should have done 





accompanying the advertisements, that proposals are 
invited under the terms of the act of Congress, approved 
September 22, 1888. A reference to the act will show 
that the word steel is used uniformly in describing what 
the manufacturers are to furnish and not steel forgings. 
The bill introduced into the Senate by Mr. Dolph, S. 19, 
provided for “ rough bored, rough turned and tempered 
steel”’ for guns; the bill introduced into the House by 
Mr. Cutcheon provided for “ rough-finished, oil-tem- 
pered and annealed steel forgings.” The two Houses 
adopted “steel,” instead of “steel forgings’ in the bill 
they finally passed. 





BOILER INCRUSTATION. 


— 


Dr. Bailey delivered a lecture on this subject last 
week, at the Owens College, Manchester, England, 
treating the question of boilers from the poiat of view 
of the chemist and works manager. After alluding to 
the various types of boilers, the production of high- 
pressure steam was referred to, and the conditions 
under which superheated steam might be advantage- 
ously employed. Much waste heat might be economized 
by the heating of the feed-water, and in this way uot 
only might a very considerable saving of fuel be effected, 
but the life of the boiler would assuredly be prolonged, 
since the strains arising from suiden changes of tem- 
perature in the water would be reduced toa minimum 
by the use of heated feed-water. With regard to the 
corrosion and the incrustation to which boilers were 
subject, the principal safeguards consisted in a knowl- 
edge of the character of the water used for the boilers, 
and no geuveral nostrum for the elimination of these 
evils should be adopted without a knowledge of the 
class of water that was being dealt with. The method 
of examining feed-water, and the particulars to which 
attention should be paid were described. The more 
objectionable and common impurities in water were, as 
was well known, calcium carbonate, calcium sulphate, 
and especially salts of magnesium, but in addition to 
these, the introduction of even small quantities of oil 
or grease, such as might arise where the feed-water was 
directly heated by exhaust steam from the cylinders, 
might act in a very deleterious manner and bring about 
serious corrosion. Even a soft water,if it contained 
organic matter, might in a similar manner be quite as 
injurious to the boiler as a hard water, since it had been 
shown that in this case, under certain conditions, free 
acid was formed. It was possible, indeed, in some cases 
with great advantage to use hard and soft waters alter- 
nately—the one acting as a solvent on the incrustation 
caused by the other. Dr. Bailey then gave the specifics 
by which the evils arising were to be remedied, and 
stated the conditions which should be observed in the 
introduction of anti-incrustation compounds or in the 
use of blow-off cocks. 





A New Roller Bearing. 


877 
ee 
if their desire was to secure the best results. It was} SMOKE ABATEMENT IN MANCHESTER, 
only required that bidders should conform to certain ENGLAND. 
specifications, It is stated in the Instructions to bidders, ae 


Coal and Iron Trades Review. 

A correspondence has been going on for some weeks 

back in the columns of the Manchester Guardian, on the 

important and pressing subject of smoke abatement. 

There appears to be a general concensus of opinion in 

Manchester, as there is in London, and probably every- 

where else where the evil prevails, that the abolision of 

the smoke nuisance has become a matter of absolute and 

immediate necessity, and from all that can be ga hered 

it would seem that in Manchester, at least, some really 

genuine effort on a large scale is to be made to remedy 

the existing state of things. Some of the correspond- 
ents to whom we have alluded have laid the blame 
attaching to unduly smoking chimneys on the use of 
crude coal, which, it is asserted, it is impossible to use 
without producing a great deal of smoke. ‘I'his opinion 
has been promptly challenged by Mr. J. W. Holden 

who says he can mention the name of a firm who have 
nine 30 ft. by 7 ft. 8 in. Lancashire boilers, and who 
burn something like 80 tons of possibly the most vicious 
coal in Lancashire in each boiler per week of six days, 
working 24 hours aday. These boilers are hand fired, 
and yet the prevention of smoke is almost absolute. 
This, says Mr. Holden, “proves to demonstration that 
if furnace owners would acquaint themselves wiih, and 
adopt the facilities which are now before them, and the 
authorities would deal summarily with those offenders 
who are so utterly careless about creating a smoke 
nuisance, the difficulties of its prevention, which are 
spoken of with a large amount of coloring and exaggera- 
tion, would diminish, dwindle, and die away.” The 
present agitation will, it may be trusted, have beneficial 
results. A certain amount of “education”’ is required 
in the matter, and the rigid observance of certain regu- 
lations, which should be laid down by the authorities, 
is another point that cannot be too strongly insisted on. 
Meanwhile, it is satisfactory in every sense to find in 
existence associations like the “ Manchester Association 
for the Abatement of Noxious Vapors,’ whose timely 
and sensible appeal we publish in another column. 


— 
Eight Years’ Building Records. 

The two leading cities of Minnesota appear to have 
made a notable record in the building line during recent 
years. This conclusion, we think, will be reached after 
examination of the following statistics compiled by the 
Real Estate Bulletin, of New Haven, showing the total 
number of houses built in the eight years following Jan- 
uary 1, 1880, in fifteen leading cities of the United States: 


No. dwellings Per ct. 
builtfrom ine. in 
















Mr. R. W. Hent, of San Francisco, has invented an 








rollers of smaller diameter bearing neither on the shaft 
nor casings, but on the bearing rollers, to keep the latter 
separate from each other, and in which the separating 
rollers are kept from contact with the shaft by their 
bearing on the bearing rollers and from contact with the 


casing by their bearing on an encirclingring. This ring 
| having only the separating rollers for its bearings, its axis 

is liable to shift from the axis of the shaft,and the object 
| of Mr. Hent’s invention is to limit thisshafting by inter- 
posing the ring between journals of the bearing rollers on 
its periphery and journals of the separating rollers on its 
inner side, the two series of rollers being so arranged 
relatively to each other and their journals made the 
proper dimensions as to ensure rolling and prevent rub- 
| bing contact. This ring bears at its periphery on jour- 
nals of bearing rollers as well as at its inner side on jour- 
nals of the separating rollers. It is claimed that this 
roller bearing is specially adapted for journals in which 
there is little wear, such as window pulleys and sliding 
door rollers. It is owned by the San Francisco Roller 
Bearings Company. 


a 


A Parliamentary return, just issued, shows that in the 
year ended 30th June last, 61 boiler explosions cccur- 
red in England, causing the loss of 31 lives. Asin 
| former years, the using of worn-out boilers was the 
| chief cause of the explosions, 31 out ot the 61 cases 
arising from this cause. 





improved roller bearing of the class which bears directly | 
on both the shaft and casing, and a series of separating | 





Cities. lings, 1880. 1888 ]888. 
Now. York....2:.scccssc. «se 73,084 18,511 25 
Philadelphia.... 146,412 32,637 22 

rooklyn ......... . 69,203 21,810 32 

hicago...... . 61,870 22,422 4 
Boston . 48,941 13,894 ‘4 
St Louis..... 43,026 11,416 5 
Baltimore .... . 50,820 15,783 35 
Cincinnati ...... 86,833 §,722 lz 
ae TP PRDGEIOO..ccsssciubieensecaieds eons 35,191 10,911 32 
OP BR a RR Ce 37,74 11 16 
CHOGOTRUGS innedinkitaheies eee e 24,615 9,930 6 

gO Se aes «sn 8,039 at 
Pittsburgh ...... ee 22,186 6,911 27 
| Minneavolis.......... yf 12,992 18 
aR; NEE cvcdsnencundine vesnsinton wovcecesecseons 6-6 2D 11,86! 170 


The increases of respectively 170 and 182 per cent. 
made according to this authority in St. Paul aud Min- 
neapolis appear startlingly large when compared with 
| the apparently slower growing centers of the Hist and 
| West. It is of course chiefly in percentage of increise 
| that the twin cities show their superiority. The number 

of houses builtin Philadelphia in eight years was 32,637, 
or 10,000 more than in the two cities combined, but the 
| percentage of increase in Philadelphia was only 22 per 
cent., which, by the way, was (with two exceptions, Cin- 
, cinnati and New Orleans) the smallest increase shown, 

although the number of buildings erected was over 10,000 
larger than the next higher aggregate. 

ace BES: 
Trade of Toledo. 
| The total wholesale trade of Toledo in 1887, according 
|to the Blade of that city, was valued at $30,900,000. 

The number of firms participating was 92, with a total 
| invested capital of $5,875,000. The grocery trade is the 
| most important single item, with total sales in 1887 of 
| $6.000,000. Boots and shoes, coal, cigars and tobacco 
| and coffee and spices were the next most important 
| leading lines, with values ranging from $2,000,000 to 

$4,000,900. 





— ee 

| ‘Lhe report that the National Tube Works Company 
of McKeesport, Pa., had purchased the plant of the 
| Alikanna Rolling Mill, near Steubenville, Ohio, is 
| Officially denied by that company, 
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ACENCIES. 
NEW YORK, 109 Liberty street. 





Air, and Pump Pressure. 
STEAM TRAPS, RETURN TRAPS, 
PHILADELPHIA, 2035 N. Front st. DAMPER REGULA‘ORS, 
MINNEAPOLIS, 210 South Third st. oak Pre —neha “ti 
an er a or the econom 
or gage he peters ail use of 9 Manufactured by 
' : THE CURTIS REGULATOR CO. 
NEW ORLEANS, 21 Union st. 8. Beverly Street, Boston. 


Regulators for Steam, Water, 





COST ACCOUNTS IN MANUFACTURING. 


Carriage Journal. 
The importance of having accurate cost accounts is 


now being realized more fully by manufacturers than 
ever before. The rapid increase of competition and the 
consequent narrowing of profits make it imperatively 
necessary that the subject should be given the closest 
attention, indifference to and ignorance of the matte’ 
have not infrequently led to disastrous results—to bank- 
ruptcy and all its train of evils. 

But though the importance of method and efficiency 
in the counting room is more generally recognized now 
than at any time in the past, still office talent is appre- 
ciated at less than its worth, and is oftentimes thought to 
be superabundant. With our most successful corpora- 
tions there is a disposition to employ none but compe- 
tent accountants to look after factory records ; but, on 
the other hand, how often is the business capacity of 
clerical help held in light esteem by corporations and 
private manufacturirg establishments. Perhaps it is 
not so much predjudice to which this is due; it must be 
referred to other causes, principal among which ignor- 
ance of the responsibilities that should really be assumed 
by those keeping the records of the business, coupled 
with natural carelessness in respect of methods for any- 
thing. 

The subject in hand, we are pleased to note, has been 
very carefully considered in a paper prepared by Mr. 
Frederick W. Child, the able accountant to Henry R. 
Worthington, and read before the Institute of Accounts. 
In this the data and comments are peculiarly his own, 
without reference to any views previously expressed by 
others. In the first place it is assumed that no manu- 
facturer can long regulate the selling price of his own 
products. Legtimate competition, and other influences 
beyond his control, mark the narrow limits of his price 
list, and cost accounts are designed to keep him inform- 
ed as to the lowest price at which he can sell without suf- 
fering loss. Second, that the very best results, both as 
to the cost of manufacture and excellence of workman- 
ship are obtained by what is known as the piece-work 
system. “ Any factory thoroughly organized under this 
system, with an equitable scale of prices, and a rigid 
inspection of work turned out, is in a position to realize 
the highest degree of perfection and economy.” It is 
not intended by this to intimate that all workers by the 
day are designedly dishonest, Mr. Childs says, “but 
when their remuneration is dependent on the amount 
and quality of the work turned out, a powerful incentive 
is given for continuous and telling effort’’—which is 
entirely wanting in the day’s work system. Inferior 
operators must yield their places to those more skillful 
and energetic, thus raising the tone of the shop and 
removing many of the causes for strikes, and the disas- 

trous effects they have for all concerned. 


At this point the question of accounts is taken up and 
discussed in its various phases, and with a minuteness 
that speaks of a clear and thorough understanding of it. 
For the purposes of this article, however, it is hardly 
more than necessary to reproduce a few of Mr. Childs’ 
passages ; these will afford an idea of his conception of 
the subject. 

“Some comprehensive system must be devised and 


much elaboration and whimsical subdivision make the 
expense of obtaining the costs a serious burden. When 
they shall show, with reasonable accuracy, what money 
value leaves the factory with each machine, or part | 
thereof, they will have served their purpose well.” 








CHEAPER ORE TRANSPORTATION. 
jeneoiiiiinmatie 

National Labor Tribune. 
According to dispatches from St. Paul, Minn., a pro- 
ject is being vigorously pushed to ship ore across coun- 
try from Superior to that city, and thence by river to 
Pittsburgh, the barges to take return trips of coal and 
coke, which is to be distributed from the St. Paul docks 
to the northwest. We have not definite information as 
to the probable cost of transportation by this route. It 
is much longer than the lake route, but river transporta- 
tion is the cheapest possible,and one handling of the ore 
would be avoided. The distance by river is 2,100 miles, 
one-half down stream, the other half against the current. 
The cost for towage would hardly exceed $1, and the 
railroads charge $1.50, in which case the aggregate cost 
would be $1.50 below the figure now paid by lake and 
rail. However, we will know more about this hereafter. 
It is an important matter, the important matter in pig 
ron production, to reduce the cost of pig iron produc- 
tion. This we proved in this paper on December 1 in 
a comparison of the Bethlehem furnaces with those of 
Middleborough, England. Deduct the excess America 
pays on this one item and Middlesborough beats us only 
5 cents per ton. 
The price of neutral forge iron in Pittsburgh one year 
ago was $1.75 to $2 per ton higher than at present. The 
difference in other grades is about the same. The ne- 
cessi.y, therefore, to reduce the cost of production by 
attcking the item of cost that seems to be the most as- 
sailable, namely, the transportation of ore, is apparent: 
Through this means wages and a profit for the employ- 
ers may be maintained. The fact that upon a reduced 
output of pig of 461, 000 tons, as compared with 1887, 
the market has drooped, is sufficient evidence of the ten- 
dency, and an unerring indication that in the interest of 
the dependent industries the pig iron industry should 
be “coddled” in some such wav as the coke syndicate 
adopted early in its history. Until the transportation 
of ore is brought to a reasonable figure, or the price of 
raw iron is advanced materially, we confess we do not 
| have hope of a material advance in the price of coke. 
It is true that such advance might be accomplished by 
contracting pro iuction, but a general or partial shut- 
down would be too rough on the workmen of the Con- 
nelisville region, without results to compensate them in 
a corresponding degree, to be advisable from the labor 
point of view. 

er 


Southern Iron in the East. 





BUSY SHIP-BUILDERS. 





Philadelphia Record. 
The iron ship-builders along the Delaware River are 


crowded with orders for large steamships, and in many 
instances work has been refused because it could not be 
turned out in time. The work offering is of a different 
character than has characterized the trade for several 
years past, being for large ocean steamships designated 
for passenger as well as for general freighting. Oneof the 
largest ship-builders said yesterday that no new work 
could be taken, as the contracts on hand would take two 
years to complete. 

The Pacific Mail Steamship Company is in the market 
for two iron steamships of about 5,000 tons each for the 
San Francisco and Central American trade. The two 
vessels will cost the company $2,000,000, and are to be 
fitted with first-class passenger accommodations. 

The Ward Steamship Line, plying between New York 
and Cuban ports, contracted with the Delaware -River 
Ship-building Works, at Chester, Pa., on Monday last, 
for two iron steamships 310 feet long, to register 3,000 
tons each. Contracts have also been nade with the above 
yard for two iron steamships for the Ocean Steamship 
Line, to ply between New York, Philadelphia and Sav- 
annah. Both these vessels will carry 3,000 tons of gen- 
eral cargo, and will be fitted with saloon and steerage 
passenger accommodations. 

Charles Mallory, of the Mallory Line, running to Gal- 
veston and other Southern ports, contracted with the 
Delaware River Ship-building Company for a 3,000-ton 
coasting steamer to cost $350,000. He would order 
another if the builder would contract to do the work 
within two years. 

The Morgan Steamship Line, plying between New 
York and New Orleans, the Pacific Improvement Com- 
pany, of California, running to the North Pacitic ports, 
and the Oregon Railway Company are also in the market 
for two new steamers each. 

Colonel Edgarton Hogg, of the Oregon Pacific Rail- 
road Company, also needs two iron steamships for the 
trade between San Francisco and Yaquina Bay, Ore- 
gon. 

The Merchants and Miners’ Line, plying between 
Baltimore and Boston, is building a new steamship at 
Wilmington, Del., and Boulton, Bliss & Dallett have 
three steamers on the stocks in this city for the South 
American coffee trade, two iron ones at Cramps’ yard, 
and a wooden vessel at Bierly, Hillman & Co.’s yard. 


~~ 





Natural Gas Statistics in Indiana. 

The Indiana State Geologist has just completed the 
collection of informatiun regarding natural gas in Indi- 
ana, with the following result: The gas area of Indiana 
is 165 miles long and 65 miles wide, and contains 381 





Anniston (Ala.) Hot Blast. 

One of the evidences of the steadily growing pros- 
perity and widening commercial interests of the new 
| South, says the New York Graphic, may be found in the 
greatly increased demand for Southern pig iron. Con- 
tracts for delivering all through the coming year are 
now being made at an increase of fifty cents and $1.00 
per ton over the year preceding. It should be borne in 
mind that less than fifteen years have passed since the 





rigidly adhered to, the whole plant arranged with a view 
to doing the work most expeditiously, and accounts of 
cost kept which, when complete, will show not only the 
cost of the product as a whole, but also of the parts 
composing them. The difficulties are very much in- 
creased when the factory has been long in operation 
under loose management, when certain forms of pro- 
cedure and keeping of accounts have been gone through 
with in an aimless way ; then everything you may seek to 
to have done is likely to be looked upon, both by foremen 
and workmen as a direct infringement of their rights and 
methods sanctioned by long usage. But aside from their 
natural disinclination to adopt new methods there are 
other and more potent reasons for relieving, as far as pos- 
sible, both foremen and workmen from the clerical work 
connected with the cost accounts. Asa rule, the average 
foreman is a very poor clerk. Neither are cost accounts 
valuable in proportion to their volume. Certain details 


. first order for Southern pig iron came from the East, 
_and the aggregate sales for the first year did not amount 
, to 500 tons. During the past twelve months the sales 
| are estimated at 150,000 tons. This advance seems al- 
most marvelous, but it is backed up by figures that are 
incontestable. It should be remembered, too, that this 
estimate does not include the Virginia Iron Works, but 
only those surrounding Chattanooga, Birmingham and 
Anniston. Careful analysis has shown that the iron 
turned out by the furnaces at these places is equal to 
the best Scotch iron imported to this country. Indeed, 
the American Scotch irons are rapidly driving the im- 
ported article out of the market, because they are cheap- 
er in price and equal in quality. Their product is 
another instance of the improved facilities of Southern 
development and the prosperity that must come in its 
wake. 
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are desirable as a basis of comparison of costs, but too! 
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paying wells. The daily aggregate flow of gas is 600,- 
000,000 feet, of which probably 100,000,000 feet are 
wasted. The average flow of gas is 1,500,000 feet per 
well. Seventy-nine manufacturers have located in [ndi- 
ana the past two years, on account of the discovery of 
gas. Their combined capital is $4,500,000, and they em- 
ploy 5,800 men. Thirteen glass factories have a capital 
of $1,100,000 ; 12 iron working plants have a capital of 
$1,650,000, and nine paper mills have a capital of $910,- 
000. The money in these industries comes almost 
| entirely from foreign investors. In the business of bor- 
| ing and piping gas, $60,000,000 is invested. 
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Iron in Llano County, Tex. 

A correspondent of the Manufacturers’ Record, writ- 
ing of the ore deposits in Llano County,saysthatthey are 
mostly specular ores, averaginy 67 per cent. of metallic 
iron, and very free from phosphorus; in addition to 
the ore beds, are extensive beds of manganese. No 
coking coal has yet been found in the vicinity, and the 
dependence for smelting will at present be on charcoal 
made from the mesquit, which is abundant in that local- 
ity. Many thousand acres of ore lands have been pur- 
chased in that locality this year by parties largely inter- 
ested in iron plants in other sections of the country. 

No substantial improvement in the pig iron market 
is expected until the end of Janaury. 
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Blast Furnaces :— 

Tha Missouri Furnace Company are operating one of 
their two stacks, and Col. McNair says he believes they 
are making the finest Bessemer iron in the United 
States.—[Age of Steel. 

The blast furnace employes of the Mahoning Valley, 
Ohio, have received an advance of 10 per cent. in their 
wages, taking effect on the Ist inst. Tne advance was 
voluntary on the part of the operators. 

The St. Louis Ore & Steel Company are preparing to 
restart their blast furnaces, and may finally follow with 
the steel works, though that depends upon circumstances. 
The company have over 100,000 tons of ore at their 
Pilot Knob mine, and the idea is to turn this into iron. 


i wo \) quit \ ! 




















Rolling Mills and Steel Works:— 

The Waugh Steel Works, Belleville, Ill., are manu- 
facturing steel shafting. 

Bolton steel works at Alliance has been sold to a Pitts- 
burgh firm for $200,000. 

Since 1879, 50 per cent. of the rolling mills in Maine, 
36 per cent. in Massachusetts, 20 per cent. in Connecti- 
cut, and 50 per cent. in Rhode Island have discontinued 
operations. 

The South Chicago rail mill of the North Chicago 
Rolling-Mill Company will be kept in operation through 
the winter, and will probably not stop for repairs until 
March or April, to avoid tearing up in cold weather. 

J. M. Coleman, of Niles, O., has closed a contract 
with the Cherokee Land & [ron Company for the erec- 
tion of a large and entirely modern rolling mill at New 
Birmingham, Ala. It is expected that a portion of tke 
machinery will be on the ground within thirty days, and 
that the mill will be in full operation by next Spring, 
employing several hundred hands, most of them skilled 
workmen. 

The new steel plant of the Phenix Iron Company, at 
Pheenixville, Pa., was completed on the 12th inst., and 
the final test of the engines and roll train was made on 
the morning of the 13th inst. Engineer John Ferguson, 
of Pittsburgh, was in charge of the work of erecting and 
testing the engines. These engines weigh 370,000 
pounds, and the roll trains weigh 400,000 pounds. The 
engines have 2,000 pounds pressure, and the plant is 
expected to turn out steel suitable for armoring cruisers 
forthe government, and for making steel guns of any 
caliber. The plant was put in operation on Monday, 
the 17th inst., for the purpose vf working down the 
bearings. 

The Maumee Rolling Mills, Toledo, O., were placed 
under new management the first of November. Mr. 
George F. Russell, the present General Manager, was 
formerly with the Ohio Iron Company, of Zanesville, 
and brings to this company broad experience and inti- 
mate knowledge of the iron business. He is ably sec- 
onded by Superintendent C. A. Borts, who recently 
filled the same position with the Youngstown Rolling 
Mill. The President of the company, Mr. H. 8. Wal- 
bridge, is well known as one of the foremost citizens of 
Toledo, and is prominently identified with her most 
substantial growth and important industries. The re 
building of these mills, and their present promise of 
success, are largely due to bis untiring energy. The 
mills are actively engaged in rolling merchant bar, sheet, 
plate and tank iron. The present pay roll is about 
$6,000 per week, and indicates a large force of workmen ; 
and the orders already received promise a good season 
and plenty of work ahead. The plate mill is well 
equipped for large and heavy work up to 96 inches in 
width. They are now running on a large order of 
plates 6x20 feet. An immense guillotine shear, capable 
of cutting plates 9 feet wide and 1 inch thick, is now 
being arranged for duty. Natural gas is used through- 
out the mill for fuel. 


Hardware:— 

The McLain Brass & Iron Works, Des Moines, I[a., 
were damaged by fire last week to the extent of $5,000. 

The Turner Stove Company, at Chicago; capital stock, 
$150,000 ; incorporators, J. Larcy Francis, George G. 
Allen, and Arthur C, Griffith. 

The wire mill of the Freeman Wire Company was 
restarted a fortnight ago, after having been remodeled 
and improved at a considerable expense. It is now 
thoroughly equipped in every respect, a new engine 





and other machinery, cranes, etc., having been added. 
It is several weeks behind orders—in fact, is almost 
“swamped” in them. The adjoining barb wire factory 
of the company is likewise very busy, with a good 
supply of orders on hand.—[Age of Steel, St. Louis. 

Incorporated : The Colby Hardware & Electric Com- 
pany, at Chicago; capital stock, $50,000 ; for the manu- 
facture of electric and other devices; incorporators, S. 
K. Biggs, Charles Loughridge, and H. L. Forbes. 





Machine Shops and Foundries :— 

The new pipe mill of the Reading Iron Works, at 
Reading, Pa., which closed down several weeks ago, has 
again resumed operations. 

The Cleveland Foundry Co. have added 150 by 64 
feet to their moulding room. ‘They report business very 
good, and are full of orders. 

In the course of a few weeks the Butler Manufactur- 
ing Co.,of Butler, Pa., manufacturers of the Ball engines, 
will have their establishment at that place in full opera- 
tion. 

Mathews Gas Engine Co., at Chicago; capital stock, 
$50,000; for the manufacture of gas machines; incor- 
porators, Charles Matthews, Lewis Matthews, and 
Charles Matthews, Jr. 

The Glamorgan Co., of Lynchburg, Va., are now 
building another cast iron pipe foundry, with a daily 
capacity of 20 tons. They will run an 8-inch, 10-inch, 
12-inch, 16-inch and 18-inch sizes, and hope to be ready 
for work early in the new year. 

The Automatic Piston Head Manufacturing Co., of 
Chicago, has been incorporated ; capital, $50,000; incor- 
porators, A. H. Jennings, M. McDonald, C. H. Steen, 
R. R. Coleman. Also the New Era Engine Co., of 
Chicago; capital $100,000; incorporators, Edwin T. 
Wauzer, and others. 

William Tod & Co., Youngstown, O., have just com- 
pleted a new brick tool room and stock house, and 
started two new lathes and a 60-inch Sellers planer. 
They are also building, for their own use, a hydraulic 
press with 10-inch ram, and a very heavy pit lathe for 
boring and turning large wheels. 

The business of the Sioux (Ia.) Foundry & Machine 
Works is rapidly improving and the prospects for the 
winter’s trade are very flattering. The first of the new 
line of sizes, a 10 by 16, of Giddings, single valve auto- 
matic engines, was sold some time since together with a 
boiler to go to the Chillicothe Water, Gas & Electric 
Light Co., Chillicothe, Mo. 

On Thursday, the 13th inst., a charter was issued to 
the Altoona Manufacturing Co., of Altoona, Pa., with a 
capital stock of $100,000. The stockholders are: W. A. 
Green, John Lloyd, E. T. Kerns, George P. McCullom 
and G. W. Stratton, of Altoona, and John Reilly, of 
Philadelphia. The company are authorized to manu- 
facture engines, boilers and cars. 

The Chase Machine Co., Cleveland, have atout com- 
pleted their new building on Elm street, and they will 
soon be ready to enter into the manufacture of the 
Chase fog whistle machine, and do a general jobbing 
work in their business. The officers of this new enter- 
prise are G. C. Barnes, president and general manager ; 
James L. Chase, vice-president, and J. H. Ball, secretary 
and treasurer. 

Mr. W. H. Thompson, proprietor of the Phenix Iron 
Works, Cleveland, reports business very good in their 


special hoisting carrying machinery. They have con- | 


tracts in hand for over $200,000 work of cranes and 
hoisting engines, many of which are made for special 
work, and after their own designs. Cranes for pipe 
works are receiving much attention in this establishment 
and a number of the principal pipe foundries of the 
country are here supplied with these important helps in 
economic work. 

The Mason Regulator Co., of Boston, Mass., are in 
receipt of a letter from De Pauw’s American Plate Glass 
Works, New Albany, Ind., in which they say: “We 
received the 14-inch reducing valve and placed it in the 
steam pipe leading to our heaters in our office. It works 
admirably, and we now want one 1 inch, one 1}-inch, 
and one 23-inch of the same kind. We intend using 
three valves in the steam pipe leading to our plate 
glass warehouse, and to each one of our pot rooms 80 as 
to secure a low and steady pressure.” 

The Hoppes Manuf’g Co., manufacturers of the 
Hoppes Live Steam Feed-Water Purifer, Springfield, 
O., write us as follows: “We are having a steadily 
increasing trade in our Feed-Water Purifier, which is 
wholly due to the excellent satisfaction it gives as a 


flattering results. We have added to our business the 
manufacture of an exhaust heater, constructed on the 
same general principle as our Purifier, which is giving 
excellent results as a feed-water heater and mud col- 
lector. Our prospect for trade the coming year is good.” 


Fires in [ron Works :— 

At Findlay, O., December 19, the works of the West- 
ern Rapid Typewriter Company, were destroyed by fire. 
Loss, $20,000 ; $5,000 insurance. 

The engine room and foundry of Moorhead McLern 
& Co.’s rolling mill, Pittsburgh, were damaged by fire on 
December 14th to the extent of $10,000. 

The Globe Lock Works, at Norristown, Pa., was com- 
pletely destroyed by fire on the night of the 10th inst. 
The company inform us that they have made arrange- 
ments to resume manufacturing their goods about the 
25th inst., and expect to fill all orders promptly. 

Three-quarters of the large iron shipbuilding plant of 
the Globe Iron Works, in Cleveland, was destroyed by 
fire on the 8th inst. The burned portion of the ship- 
yard was 700 feet in length and 50 feet in width, and it 
contained $100,000 worth of valuable machinery. Valu- 
able models and drawings, the accumulation of years, 
were ruined. Four large steel vessels in process of 
construction were saved from damage. The loss is 
approximately fixed at $200,000, and it is probably cov- 
ered by insurance. The rebuilding of the plant will 
begin as soon as the insurance is adjusted. 





Miscellaneous:— 

Williston Furnace Company, at Chicago; capital 
stock $60,000; for manufacturing ; incorporators, Jesse 
Holden, A. C. Bryn, and Willis Smith. 

The 24-inch department of the plant of the National 
Tube Works Company, at McKeesport, Pa., which 
closed down several weeks ago on account of a falling 
off in the demand for that size of pipe, has again resumed 
operations. 


Sealed proposals will be received at the office of the 
Supervising Architect, Treasury Department, Washing- 
ton, D. C., until 2 o’clock P. M., on the 2d day of Janu- 
ary, 1889, for the labur and materials required in the 
erection and completion of three hydraulic elevators 
(one passenger, one mail and one freight), in the U. 8 
Custom House, etc., building at Toledo, O. 


The Van Dorn Iron Works, Cleveland, have just com- 
pleted the iron columns which are to carry the overhead 
wires of the East Cleveland Electric Railway. The 
road is eight miles in length, and will be operated by 
the Sprague system. The Van Dorn works are now 
busy with jail fittings for Tallahassee, Fla., Charleston, 
8.C., North Platte, Neb., South Norwalk, Conn., and 
East Dennis, Mass. 

The wave motor, which was begun at Point Lobos, 
Cal., about three years ago, is nearly completed. As 
described by a San Francisco paper, “ it is a machine 
for utilizing the dashing in of the waves by turning 
their power into practical use, such as furnishing water 
for sprinkling the streets, flushing the sewers, and even 
driving cable cars. Only one piston has been put in as 
yet. This pumps at the rate of three barrels a minute. 
The motor will run from 18 to 20 hours per day, and if 
the wind and tide are favorable can be worked through- 
out the whole 24.” 

The Sheet Steel & Iron Post Company, of East 
St. Louis, Ill., incorporated this week with a capital 
stock of $500,000, proposes to manufacture steel and 
iron post for street Jamps, telegraph wires, and a variety 
of purposes. The incorporators are Samuel N. Terry, 
John P. Keiser, Arthur J. Judge and Warwick M. 
Hough. The Mexican Machine Company, another new 
concern, with a capital. stock of $100,000, will work a 
process for extricating fiber from plants. The parties 
at interest in the latter are J. K. Lytle, Edward W. 
Saunders and Gilbert Elliott.—[Age of Steel. 


Bids were opened at the Ordnance Bureau, War 
Department, at Washington, on Dec. 15, for 25 cast 
iron bodies for 12-in. mortars; for finishing and assem- 
bling the same, and for 27 sets of steel forgings for 
trunnion hoops and breech mechanism for the same. 
The bids are as follows: R. Wetherill & Co., of Ches- 
ter, Pa., for finishing, $8,500, or for manufacture com- 
plete, $20,500; South Boston Iron Works, for bodies, 
$2,750, and for finishing, $4,250; West Point Foundry 
Co. made the same bid; Builders’ Iron Foundry, Provi- 
dence, R. I., for bodies, $1,475; Radial Drill Co., of 
Cincinnati, for bodies, $2,850; Bethlehem Iron Co., 
Bethlehem, Pa., for steel mortar forgings, $5,496 per 





water purifier. We have recently placed them in some | set 


of the largest steam plants in the country, with very 


; Midvale Steel Co., of Philadelphia, for steel mortar 
forgings, $2,770 per set. 
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Dalliba, Corrigan & Co., 


Dealers in 


IRON ORE "> PIG IRON. 


101 St. Clair St., Rooms 20 to 22. 
CLEVELARD, O 





WANTED. 


We want to place our new No. 19 Illustrated Catalogue and Price 
List in the hands of every responsible de»ler in hardware, sgricult- 
ural impleme ts, stoves and tin, plumbing supplies, ete., ia the 
United States, who may not have received a copy. 

Manufacturers, architects and builders referring to this card will 
also be furnished cpies free. 

It is a comolete tres tise of our pumps, engines,rams and hydraulic 
machinery illustrating their adaption for manual, anima!, wind, 
water, steam, oil, gas and electric power. 


THE COULDS MFC. CO. 


Factory : 
27-37 Ovid St.. Seneca Falls, N. Y. 

















































Warehouse : 
60 Barclay St., New York. 
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CONDIT, FULLER & CO., 


PiG & BAR IROn. 
122 ~~ eo } CLEVELAND, 0. { WAREHOUSE: 





81 to 96 River St., cor. Main. 





CLEVELAND ROLLING MILL ont 


—MANUFACTURERS OF— 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, 
Steel Oil Barrel Hoops, Wire of all kinds, Iron and Steel Boiler Plates, Galvanized 
and Black Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





TO THOSE LOOKINC FOR 


Manufacturing Sites 
In the South. 





The most desirable location in the South for manufacturing wagons, stoves 
agricultural implements, furniture, or for foundries, machine shops, rolling mills and 
nail works, glass works, cotton or woolen mills, are to be found in Virginia, along the 
line of the Norfolk & Westeru Railroad from Norfolk to Bristol, and upon its branch 
lines. Hardwood of every variety; cheap iron from the furnaces at Lynchburg 
Roanoke, Radford (to be built in 1889), Pulaski and Ivanhoe; cheap coal and coke 
from the celebrated Pocahontas Flat Top field; glass sand from Tazewell county ; 
cotton from the markets of the Southern States and wool from all the Western and 
Southwestern States and Territories, at advantageous freightrates. Favorable freight 
rates made upon raw matersuls to all factories established upon its line, as well as to 
all points in the United States and Territories upon the manufactured articles. 





’ Those seeking new fields for manufacturing establishments should not fail to 
investigate the wonderful development in iron, coal and coke industries that has been 
made within the past five years along the line of the Norfolk & Western Railroad 
and the advantages offered by the State of Virginia in the supply of cheap raw 
materials ; by the Norfolk & Western Railroad in the matter of freight facilities and 
rates upon raw materials, and for reaching home, far distant and foreign markets ; 
and by the cities and towns along its line in the way of advantageous sights at 
moderate cost. Many of the cities and towns exempt manufacturing establishments 
from taxation for a series of years. 

For further information as to freight rates and sources of supply of raw materials, 


apply to 
A. POPE, General Freight Agent, | 
ROANOKE, VA., or to| 


CHAS. G. EDDY, Vice-President, 
ROANOKE, VA. 


Tuttle, Oglebay & Co.. 


COMMISSION DEALERS IN 


IRON ORES, 


from ‘Marquette, Gogebic and Menominee 
Districts. 


CLEVELAND. O. “ 


CLEYELAND BUSINESS DIRECTORY. 


Boltand Nut Works. 


Ts HOTCHKISS & UPSON CO. Manuf’rs. 
achine, Plow & Elevator Bolts, . | 














Boller Makers. 


SMITH & TEACHOUT—(Established 1857.) 
Boilers, Tanks, Stills, etc. 644 Broadway. 











Carrisge Bolts. 


r ny COLWELL & COLLINS NORWAY 
OLT CO., peeetonurers of cae: 
Gots ta and Tire Bolts 


Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
__ Pig Tron, Cor, Bank aud Superior Sts. 61. 

















File ‘Works, 





WILLIAM F. JARVIS & CO., 


(Suecessors to Cuas. Himrop & Co.) 
DETROIT, MICH., 


Piaf Iron. 


Sales Agents for following brands Lake 
Superior Charcoal Iron: 


Vulcan Furnace Co. 
Detroit Iron Furnace Co. 
Deer Lake Furnace Co. 


11. & R.R. Co.’s brands, viz.: 
South Pittsburg, Sewanee, 
Alice and Ensley. 
Brier Hill Iron and Coal Co.’s brands, viz.: 


Brier Hill Scotch, Tod, Grace, 


and Bessemer, 
and Globe !ron Co., Jackson, Ohio, 


Sales Agu for State of Michigan Tennessee T 


¥ NDUSTRY FILE WORKS, A. & H. Gough, 

manf’rs of Files and Rasps, equai to the best 
English file. Old files re-cut. Atl kinds of Job 
Grinding. Office and Works, 38 Columbus and 
38 Winter street 13 








Froubuaries 
Bo & CO., Car wheels, Patent Chilled 
Frogs, and ali kinds of castings. 9 Winter. 


rT ARR S BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65 to 73 Central Way. 


Hardware and lLron, 


INGHAM, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 WaterSt. 


LEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wire and = 

















ire. 
6 be. EBERHARD MF’G CO. manfrs of Car- 
riage, Wagon and i Saddlery Hardware. 25 











ARardwo:d Lumber, 


Me & BARRISS, dealers ia all kinds of 
Hardwood Luinber. _130 | Central Way. 51_ 51 

















| pay WILSON & CO., Wholesale lumber 

dealers (pine & hardwood), rough and dressed 

Ypaber, timber, lath. shingles, etc. 47 ven 
ay 





m. VUAMW aiid a. Ge Eve 


_H. OUTHWAITE & CC 


Exclusive attention given to 
.ake Superior and Menominee Rat, 


Irom Ore. 
CLEVELANT ONO. 
Pickands, Mather & Co. 
IRON ORE AND PIG IRON. 


Corner Bank and Superior Sts., 
CLEVELAND, O. 











Steel Stamps and Stencils. 


UsRARrY, J. H. & Co., Rubber eae > 





Seals, Stencils. 92 Seneca street. 


BUSINESS DIRECTORY. 


sae, o. 


cNEIL, J.C. CO., steam Boilers, Heavy 
Sheet Iron Work: &c. Repairing promptly 
executed. 

APLIN RICE & CO., manuf’rs. of Stoves 
- and Hollow Ware, dealers in Tinners’ oo 




















YEBSTER, CAMP & LANE MACHINE 
ee CO., Founders and Machinists, 12 — 
street. 








Canton, O. 





H. E. COLLINS & CO., 


ORES AND METALS, 


34 Lewis Block, 
PITTSBURGH. PA. 


Saml. L. Matner Fred. A. Morse, 
Prest. & Treas. Secty. 


Cleveland Iron Mining Co., 


Dealers in Iron Ores 


from their own =e —_ Marquette, Lake 
uperio 
Rooms 4 & 5 Seren. Bank Building, 


0 CLEVELAND. O. 


FOUNDRY COKE, 
12-hour Connellsville Coke. 
W.J. RAINEY. 


Mercantile Bank Bldg., Cleveland 











COKE- 








Pittsburgh & Wheeling Coal Co., 


Miners and Shippers of 


Mines on the Cleveland, Lorain & Wheeling 
R. R. Capacity, 2,000 tons daily. 


Office, 29 Mercantile Bank Building, 
CLEVELARD, O. 
Lake Shipping Point, Lorain, Ohio. 


OHIO STEAM COAL AND COKE. 





H. P. Hussey. 
HUSSEY & POMEROY, 


Exclusively Pig Iron, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
irons for steel purposes. 





r MUNTION . é 


ELEGTROTY PE 


FOUNDRY’. 


Geo. H. Pomeroy. 


Room 57, Grand Arcade, Cleveland, O. 





OVELTY IRON WORKS, Mill Work, Shaft- 
ing, Engines, Imperial job printing ss 








Meadville, Pa. 


ORES & CO. general jobbers in Castings of 
all kinds 











Manatieid, O. 


ANSFIELD STEAM BOILER WORKS, 
4 Man’frs of Steam Boilers, Oil and Water 
Tanks. and all kinds of Sheet Iron Work. 03 


Niles, O. 
EEVES BROS., Manufacturers of Boiler, 
» Tank and Sheet Iron Work. etc. 54 
Struthers, O. 


UMMERS BROS. & CO., oy of 
Box Annealed Common and Refined Sheet 
Tron. and § and Superior Quality Shingle-Bands. 61 


























‘Toledo, oO. 


ORTH WESTERN SAW WORKS —Man- 
ufacturer and dealer iu Saws and Planer 
Knives. Wouldine Bits of evry descrivtion 


J made to order. No. 8 ~outh St Clair St. 





Cleveland Corliss Engine. 


Unexcelled for Range of Power, without 
Variation of speed. 


Standard Engine Builders 
Quarry Machinery, Hoisters, Derricks, 
Gang Saws, Horse Powers, Hand 
Powers,Grindstone Mandrels, 
Shafting, Hangers and 
Pulleys. Our 


FEED WATER HEATER, 


LORD, BOWLER & CO., 








Heats Water with Exhaust Steam to 216°. 


CLEVELAND, O. 





Al. BABBITT. 


pound Babbit- Perfect satisfaction guara teed, 





B99 SHERIFFS™-e1 ANDO) 














The cheapest metal made quality considered. 
Address all orders to W. TAY & CO., 
Sole Mfrs., Elyria, 0. 


The only genuine Allen’s Black Lead Com.- 
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Grrice or LRON Phin REVIEW. 
CLEVELAND. O., WepNESDAY Evenine, December 26, 1888. 


Iron Ore. 

The ore men generally are taking a rest after a pro- 
tracted season oi work, and in anticipation of an early 
renewal of activity in mining circles. Most of the com- 
panies close their fiscal year November 1, but some 
carry their year over to May 1. The result of the sea- 
son’s work cannot be called satisfactory on the whole, 
particularly where the bulk of the season’s output was 
sold at the early prices. Some of the largest companies 
have passed dividends, while others, being fortunate in 
late sales, have coined money. It is currently reported, 
for instance, that one Menominee mine which can pro- 
duce ore at 30 cents a ton, paid its stockholders $75,000, 
which on the basis of the real investment represents a 
profit of nearly, if not quite, 50 per cent. On the whole, 
non Bessemer ores have brought the relatively highest 
prices, owing to the slump in the rail market. Asa 
queer result of the general cleaning up of ores this Fali, 
it may be noted that every day for the past week con- 
siguments of ore have been going forward, by all-rail 
transportation, from Kscanaba to the Hocking Valley. 
The furnaces in question held off with buying until it 
was too late to chip by lake, and, having orders to fill, an 
all-rail haul is the result. The ore in question com- 
prises a lot of some 15,000 tons of Dunn ore, a non- 
Bessemer hematite, carrying 61 per cent. of iron. Bes- 
semer ores, it is thought, will remain if their present 
depressed condition until the rail market shows some 
signs of healthy activity. Coke remains at $1.25, but 
furnacemen anticipate an increase before long. 


Pig Lron. 

The market is decidedly weak, and little is reported 
in the way ofsales. Even these are restricted to car 
lots, and while buyers are not in the market, the fur- 
nacemen, as a rule, are not anxious to sell at the risk of 
hurting present quotations. Most of the furnaces are 
still running on old orders, but the contracts for agricul- 
tural purposes, which are usually placed in December, 
have not materialized as yet, so that it is probable that 
the next two or three weeks will see some large orders 
for both mill and foundry irons. Bessemer iron is not 
in good demand, but prices are fairly firm, and an im- 
provement is expected at no distant day. We quote, 
f. o. b. cars, Cleveland, four months: 
No.1 Bessemer. sa wupupseovasseesnnieseanennsnonbebesoausgbnieonbeantvesend sets 70@15 20 
No. 1 fOUNATY, ..........00--cccereereccceresesscocescsosesersesesseees 
No. 2 foundry... 
io lone Gee ea eA: 7 

vevee 18D 7 
fe} deers orth on eT 
Manufactured Iron. 

While the mills are still busy, there are no new 
orders of any importance, and prices are anything but 
good. Bar iron may be bought at $1.60, while sheets 
are correspondingly affected. Bolts and nuts are lower 
than they have been for some time, and the rail market 
shows no signs of activity. 

Scrap Iron. 

Old American rails have dropped in price, and are 
now qnoted at $24. Turnings are also lower, selling at 
$14@$14.50. Wrought scrap is not in good demand, 
and little is being sold. 

Hardware. 

The market is quiet, and jobbers are preparing for 
their annual inventories. Shelf goods are still in 
demand, but the rush is over. 

CHICAGO PIG IRON MARKET. 


Re ported for the Iron Trape Revisew by Rogers, Brown & Co., 
. Backman, Resident Agent. 


The principal incident of this market since last 
report, has been the sale of a large block of Bessemer 
iron, by a local rail mill to another rail mill adjacent. 
The price was in keeping with the condition of the Bes- 
semer steel industry. There isa hand to mouth demand 
for softeners. The local furnaces which are now in full 
operation, are meeting fully the requirements for strong 
coke iron, and the prospects are that they will maintain 
themselves against outside competition for this class of 
iron. Lake Superior irons are very firm, but the market 
We quote for cash, f. o. b., Chicago (Dec. 22) : 


and Bituminous Coal Foundry:-Ohio (Hanging Rock soft- 
om $18 50@19 00; Ohio (Black Band softeners), $1850 
@1900: Ohio (Jackson county softeners), $1860@00(00; Lake 
Ore and Cinder. $1725@1775; Southern coke foundry 
No. 1, $17 25@i775; Southern coke foundry No. 2, $16 25@ 
1675; Southern coke foundry. No. 3, $16 25@16 50. Southern 
Coke Softeners, No. |, $16 25@16 75; Southern, No. 2, $15 75@16 25; 
Charcoal Foundry :—Lake Superior, No. 1 and 2, $20 00@00 0u; 


is quiet. 





Southern. $19 50@20 50; Hanging Rock, $21 00@23 50. Car Wheel 
and Malleable:—Standard Southern, $21 50@26 25; Hanging Rock 
Cold Blast. $24 50@27 00; Hanging Rock ra Blast, $22 0@ 
2450; Lake Superior, Nos. 3 to6, $20 50@21 


CINCINNATI PIG IRON amnion. 

Reported for the Lron Trape Review by Rogers, Brown & Co. 

There has been the dullness incident to the season 
since last report. While some buyers have been feeling 
of the market with a view to business later on, not 
many have shown a disposition to close. Certain fur- 
naces have rather shown a disposition to press their pro- 
duct, and this has enabled buyers in some instances to 
pick up bargains at figures below what is understood to 
be the market. Indications are good for a large busi- 
ness after January Ist. We quote for cash, f. o. b , Cin- 
cinnati (Dec. 22) : 


Hor Buast Founpry.—Ohio and Southern Coke, No. 
$16 00@$17 00; Ohio and Southern Coke, No. 2, $15 50@$16 00; Snis 
and Southern Coke, No.8, $15 00@#15 50; Ohio Soft Stonecoal 
No. 1, $17 00@817 50; Ohio Soft Stonecoal ‘No. 2, $15 50@$16 00 ; 
Mahoning and Shenango ven, $18 00@$1850. CHaRcoaL 
Lron.—Hanging pot oe No. $21 00@822 50; Hanging 
Rock Charcoal No. $19 0 2S Ob: Tennessee and Alabama 
—e oe 1, $18 wae 9.505 eeee and Alabama Char- 
goal eee 7 U@$I18 00. Fores—Strong Neutral Coke, $14 50@ 
Mottled Neutral Coke, $13 50@$14 00; Cold Short 
— '$13 50@$1400. Can Wuesl aNnp MALLEaBLR—Southern 
Car Wheel, $2) 00@25 60; Hanging Rock Cold Blast. $22 00@ 

$25 00: Lake Superior Malleable & Car Wheel, $22 00@823 00. 


LOUISVILLE PIG IRON MARKET. 

Reported for the Iron Trapz Review by Geo. H. Hull & Co. 

Among smaller consumers, buying h:s been confined 
tocar load lots. There have been heavy purcuases 
made by pipe and car companies one of 12,000, another 
of 2,000 tons of iron for futuredelivery. Iron is selling 
very low, there being no stability to the market, buyers 
being able to set prices. It is felt, however, that in 
January a change will take place, showing some im- 
provement. We quote as follows (Dec. 24) : 


Southern Uoke, No. 1. foundry, (new classification) $15 50@$16 0L* 
Southern Coke, No. 2, Foundry, (new classification) $15 00@ 
$15 50; Southern Coke, No. 3, Foundry, (new classification) 
$14 50@ $15 09; Grey Forge, $1400@$1450; White and Mottied. 
different grades, $13 50.@$14 00; Silver Grey, different grades, 
$13 75@$14 50; Southern Charcoal No. 1 Foundry, $16 50@$17 00; 
Southern Charcoal. No. 1. Mill, $15 25@$15 7; Bontatts Car 
Wheel, Standard brands, $22 50@823 50; Southern Car Whee:, 
other brands, $1850@§2000; Hanging Rock Coke, No. 1, 
Foundry, $16 90@816 ae Hanging Kock Charcoal, No. 1, 
soundry, $20 00@$21 50; Hanging Rock. Cold Blast, $21 25@ 
$24 25: Haneine Rock, Warm Blast, $00 00@$00 


DETROIT PIG IRON MARKET. 

Reported for the Iron Traps Review hy William F. Jarvis & Co. 

Business for the past week has been very quiet, and 
the lack of buying is attributed mainly to the near ap- 
proach of the holidays. There seems a general deter- 
mination on the part of buyers to wait until after the 
first of the year. Several smal) sales have been made, 
but none of any magnitude. While the majority of 
selle:s are holding firm, yet the few who have offered 
concessions have caused buyers to expect the same from 
others. With a dull market, but prices generally held 
firm, we quote as follows (Dee. 24) : 


Lake Superior Charcoal, all numbers, $2000@$2050; Lake 
Superior Coke, all ore. $1975@$20 25; Lake Superior coke, 
cinder mixed, $18 00@$18 50; Standard Ohio Blackband, $19 7a@ 
$20 25; Southern No. 1, $17 75@$18 25: Southern Gray Forge. 
$15 75@$1625; Southern Silvery, $17 00@$1750; Jackson 
County (Ohio) Silvery, $18 \0@$19 00 ; Old Wheeis, $2) 25@$2v 75. 


ST. LOUIS PIG IRON MARKET. 
Reported for the [Ron Traps Review by Rogers, Brown & Co. 

There has been only a fair run of sales in this market. 
Prices of Southern irons have declined on an average of 
50 cents per ton, compared with prices a month ago. 
There are various views about the future. Most leading 
sellers remain firm and confident. Some of the weaker 
ones, however, have shown a disposition to take what 
they could get. Quotations are cash, f. 0. b. cars, St. 
Louis (Dec. 22) : 

Hot Blast Foundry— Southern Coke, No. 1, $16 75@$17.75; 
Southern Coke, No. 2, $16.00@$17.00 ; Southern Coke, No. 3, 
$15 50@$16.50; Southern Charcoal, No. 1, $15.0u@819. 0 ; couth- 
ern Charcoal, No. 2, $17.50@§18.50 ; Missouri Charcoal, No. 1, 
$17.50@$18.00 ; Missouri Charcoal, No. 2, $17.0u@$18.00 ; Ohio 
Sotteners, $17 10@21 00. Forge.— Mottled, $14.00@$15.50 ; 
Missoun, $15.50@$16.450.—Car Wheel and Malleable I[rons.— 


Lake Superior. $20 Wv@23 00; Southern, $20 0@24 00; Connells- 
ville Coke, East St. Louis, $470; St. Louis, $4 85. 


CHATTANOOGA PIG IRON MARKET. 

Reported for the [Iron Traps Review by Lowe & Tucker. 

There are no changes to note in the condition of the 
pig iron market, which appears to be very steady and 
firm, notwithstandiog adverse reports from some of the 
iron trade journals at distant points. Most of the 
Southern furnaces are well sold ahead, some of them 
for deliveries during the entire year. Many of the 
stocks have within the present year established for 
themselves a reputation with many consumers, that 
appears to be abiding, and it takes something more than 
a little change in the condition of the market to induce 
them to even look elsewhere for their metal, while some 
are looking forward to some concession in prices in the 
future. There are others who are firmly of the opinion 
that soon after the first of the coming year, prices will 
take an upward turn, in consequence of what appears to 
be in the future an unusual consumption. The tariff 
rates on iron from Chattanooga and Birmingham to 
Northern and Western pointe for the month of January, 


have been issued by the Southern 8. 8. Association. 
They are identical with December rates, excepting a 
reduction of 34 cents to Atchison, Kansas City, Leaven- 
worth and St. Jo. 





A Powerfui Iron Company. 
Vermilion Iron Tribune. 


A new iron company has been formed to be known as 
the Vermilion & Grand Marais, with headquarters at 
Duluth. Its capital stock is $5,000,000. The incor- 
porators are: Hiram W. Sibley, New York; Henry M. 
Loud, Oscoda, Mich.; David S. Fox and Charles 8. 
Brown, Flint, Mich.; Isaac Bearinger, East Saginaw, 
Mich.; George L. Walker, Detroit, Mich.; James Charn- 
ley, Chicago; Moses Stewart, Jr., Verndale, Minn.; 
William McKinley, Frederick W. Paine, Horace Willis- 
ton and George T. Hughes, Duluth. The company 
owns lands on the East Vermilion and also the Messaba. 
The company has in its possession between 12,000 and 
15,000 acres of land, much of it first selections and con- 
taining many rich and very valuable iron outcroppings. 
It is scattered over the entire range. Officers and 
directors have been selected as follows: Henry M. 
Loud, Oscod», Mich., President ; M. Stewart, and Wm. 
McKinley, Vice Presidents; F. W. Paine, Treasurer, 
and Horace Williston, Secretary. These together with 
I. Bearinger, Saginaw; D.S. Fox and C.S. Brown, 
Flint, and Geo. T. Hughes, are directors. The organ- 
ization of this company means much. I will bea 
powerful iron concern, and will be in the Jist of pro- 
ductive iron companies early in 1890. 





Hopeful Manufacturers. 
Cleveland Leader. 

An elaborate article in this week’s Iron TrapE 
REVIEW shows that the outlook for the machinery trade 
and its present condition are alike encouraging. The 
makers of drills and other mining machinery, the engine - 
builders, manufacturers of wood-working machinery and 
special appliances, as well as nearly all concerns con- 
nected with the building trades, report a good year with 
a cheering prospect, in many instances amounting to a 
certainty, of activity and fair profits in the future. Of 
course, Cleveland must feel the beneficial! effects of pros- 
perity in a branch of industry in which this city is very 
well represented, and we have every reason to believe 
that our contemnorary’s encouraging estimate of the 
general condition of the machinery trade applies with at 
least as much force here as elsewhere in the United 
States. 





Holiday” Excursions via Pennsylvania Lines. 

Excursion tickets at low round trip rates will be so'd 
by the Pennsylvania Lines West of Pittsburgh, on De- 
cember 24th, 25th and 31st, 1888, and January Ist, 1889, 
good returning until Thursday, January 3d, 1889. No 
tickets will be sold to adults for less than 25 cents, nor 
to children for less than 15 cents. 








THE American Wire Nail Co., who are building a new 
rod mill at Anderson, Ind., have contracted with Alex 
Laughlin & Co., Cleveland, for two natural gas heating 
furnaces of the same size and capacity as those now in 
use at the Joliet rod mill. The Joliet furnaces recent!y 


turned out 777 tons of finished No. 5 rods in one week, 
which beats the record for two furnaces with working 
hearths 7’x18’. 


The Panhandle railroad has just asked for bids on 
2,000 freight cars, 1,000 of which will be box care, 500 
stock and 500 gondola cars. The estimated cost of this 
new rolling stock is $1,200,000. 

Sees ES Mes 


EXPIRING PATENTS, 
— oe — 
Relating tothe Mechanic Arts, Which Become FPub- 


lic Property January ro, 1889. 


Bled 1-6 by F. B. Brock, Patent Attorney, 639 F 
., Washington, D. C.: 


Cc a coupling. M. Osborn 

Dredging mathine, W. H. Lotz. 

Ratchet drill. J. J. Swi'zer. 

Roek drill, M. C. Bullock. 

R tary engin-, A. O'Leary. 

Fluting machine, J. F. Hayden. 
Annealing furnace, T. F. Hammer. 

Steam boiler furnace. K. F. Griffin. 

Hot air furnace, L. B. Tupper. 

Furnace f r manufacturing iron, A. Reese. 
Power hammer, J. Falmer. 

Manufacture of iron, J J. Johnston. 
Hydraulic jack, Shaw and Kisenhardt. 
Water meter, T. R. Timby. 

Mechanical movemert, J. H. McCamy. 
Nut lock, H. C oer 

Pipe couplin earney. 

Planing cans Rak J. 8. Grabam. 

Metallic roofing (2 patents), J. Siddons. 
Machine for coiling springs, Rhinelan jer and Hornig. 








Steam boiler, J Harrison, Jr. ‘ 
Steam and air cylinder valve, G. Westinghouse, Jr. 
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Rand, McNally & Ce.’s 








Business 


Now in Press.| new Size of Page, 15x 24 Inches, 








iT will contain new large-scale double- 


: 3 9 am * page 


maps of all important States 


(no cut-up maps). 

The entire arrangement will be new, embodying the most 
improved methods of indexing and reference, clearly showing 
the location, population, and commercial advantages of over 
200,000 towns in the United States, Canada and Mexico. 

Descriptive circular, printed on one of the maps, worth 
35 cents, sent free on application. 


RAND, MCNALLY & CO., 
148 Monroe STREET, CHiIcaGco. 
New York Store, 323 BROADWAY. 








C, E, PRESLEY g ( 4 LEVEL ANE, o 
Tools, Supplies and Mach'nery. 
Agents for 


SHIPMAN ENG!NE, BOsTON MODEL, 


FUEL,:Kerosene Olt. AUT MATIC In Fuel and 
Water Supply 

You can be your own engineer and fireman. 

It consumes only the ancuvt of fuel it re- 
quires for the power taken. Puts out its own fire 
and re-lights it when more power is required. 

— moment the work is cone the tuel expense 
etops 

Its fuel hy no du t, and the fire never has to 
be ‘‘ draw 

If you ‘a only one hour’s work to do, you 
can get up asteam pressure of 100 pounds, do the 
hoar’s work, put out the fire, and the consump- 
tion of fuel wiil not exceed one hour and seven 
or ten m nutes ata cost not to exceed three or 
five cents per H 

Engine can be seen running at our store. 





NILES BOILER WORKS, 


MANUFACIURERS 


STEAM BOILERS, | 


Blast Furnaces, Tanks, Stacks, 
Corpespondence solicited. 


Stills, Agitators, Car Tenks, etc. 


REEVES BROS., Props., 


NILES, Trumbull Co., O. 





ALL FOR THREE DOLLARS. 


EXTRAORDINARY OFFER. 





For One year at simply the Subscription Price of the IRon TRADE Review, $3.00. 
In other words, Texas Siftings, the Leading Humorous Journal of America, a $4 paper, 
for nothing. 80 Pages, 1 5uu Illustrations, Free. 3,000 columns given away. 

To every person who, between now and January 31st next, will rubscribe for the Tron Trane 
HEVIEW, one year, and pay the yearly subscription price, $3. 00, we shall send FKE NE 
YE ‘Ra copy, weekly, of the celehrated [Illustrated Humorous Paper, Tex 4s acy = coy 


The subscription price of =:ftings is $1 a year. 


the leading arti ts and caricaturists of the day. 


It is a 16-page paper, ‘profusely illustrated by 
It is published in New York and has a National 


reputaticn. Both new subscribers and those who renew their subscriptions to the IRon Trapk 


Review will have the privilegs of this offer. 


Kemember that Texas Siftings is uffered free onJy to those who subscribe for the Tron TRADE 
Review between this date and January 3lst next. No such offer as this has ever been made. 
Usually when two papers are *‘ clubbed,”’ or offered together, a small discount off the price of both 
is given, but never have two been offered for the price of one. 

WE OFFER A 83 AND A $4 PAPER FOR THE PRICE OF THE FORMER. 


No one but an Iron Trape Review subscriber can get Siftings for less than $4 a year. 
The subscription to the !ron Trape Review, $3, shovld be sent direct to us by P.O. Order. 
Postal Note, or otherwise, and we shall order the publishers to mail Siftings from New Yok free 


for one year. 


THIS OFFER IS NOT OPEN TO CURPCRTBERS WH9 SEND SUBSCRIPTIONS TO US 
THROUGH AGENTS. 


THE CLEVELAND PRINTING & PUBLISHING Co., 


Proprietors [ron TrapEg Review. 


Cor. St. Clair and Wood Sts., Cleveland, 0. 





Rigi sgn niall 
THE GREAT STUMP AND ROCK 


ANNIHILATOR. 













a Known to the Arts. 


NC - POWDER, FUSE, CAPS, 
Electric Mining: toda, 


AND ALL TOOLS FOR STUMP BLASTING, 


FOR SALE BY THE 


HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohio, 


J. W. WILLARD, Manager. 





The Yan Nostrand Science 


SERIES. 
(Smo, Green Boards. Price 50c Each. 


AMPLY ILLUSTRATED WHEN THE 
SuBJEct DEMANDS. 

No. 1—Chimneys for Furnaces, Fire-Places ong 
Steam Boilers. By R. Armstaong,C. E., 2d 
— with an Essay on High Chimneys; by 

n 
No 2Steam Boiler Explosions: by Zerah Col- 


burn 

No. 3~-Practical Designing of Retaining Walls; 
by Arthur Jacob, A 

No. 4—Proportions of Pins used in Bridges; by 
Chas Bender, C. E. 

No 5—Ventilation of Buildin Es; de W.F. Butler 
Edited and Enlarged by . Greenleaf. 
2d Edtion 
o. 6—On the Designing and Construction of 
Storage Reservoirs; Arthur Jacob, A. B. 

No. l—Barchateed and Different Forms of Re- 
taining Wallis; By Jas. S. Tate, C. E. 

No. 8—A Treatise on the compound Engine; by 
John Turnbull, Jr. 2d Edition. With Additions 
by Prof. 8. W. ‘Robinson. 

No. 9—Fuel; By C. William Siemens, D, C. L., 
to which is appended the Value of Artificial 
Fuels as Compared With Coal; by John War- 
mald, C. E, 

No. 10—Compound Engines; Translated from 
the trench of A. Mallet. With Results of 
aga Practice, by R. H. Buel, C. E. 2d Ed- 


No. "Ti Theaiy of Arches; By Prof. W. Allan. 

No. sa Theory of Voussoir Arches; by Prof. 

ain. 

No. 13—Gases Met With in Coal Mines; ch 
J.J, Atkinson 3d Edition. Revised. To whic 
is added The Action of Coal Ducts. by Ed. H 
Williams, Jr., E. 

Be, 14—Friction of Air in Mines; by J.J. At- 

inson. 

No. 15—Skew Arches; by Prof. E. W. Hyde, C. E. 

No. 16—A_ Graphic Method for Solving Certain 

Algebraical Equations. by Prof. Geo. L. yon. 

o. 17—Water and Water Supply; by Prof. W 

No, Is Sewerage d Sewage Utilization; b: 
° werage an wage Utilization; by 
Prof. W. H. Corfield. 

No 19—Strenth of Beams Under Transverse 
Loads; by Prof. W. Allan. 

No. 20—Bridge on Tunnel Centres; by John 
B. McMaster, C. E 

No. 21—Satety Valves; bg Bicherd ¥. Buel,C. E. 

He, as asonry Dams; by John B. Mc- 

aster 

No. 23—The Fa-igue of Metals Under Repeated 
Strains, with various tables of results of exper- 
iments. From the German of Prof. Ludwig 
Spangenberg; with a preface by S. H. Shreve. 

No. 24—A Practical Treatise on the Teeth of 
Wheels, with the theory of the use of Robin- 
"8 ais ogontogrann: by Prof.S. W. Robinson. 

heory and Pn i of Continuous 
yt. by Mansfield Merriman, C, E. 

No. 26—Practical Treatise on the Properties of 
Continuous Bridges; by Charles Bender. 

No. re Boiler Incrustation and Corrosion; by 

owan. 

No. 28—On Transmission of Power by Wire 
Ropes; by Albert W. Stahl. 

No. 29—Injectors: Theo and Use; translated 
from the French of M. Leon Pcuchet. 

No. 30—Terrestrial Magnetism and the Magnet- 
ism [ron Ships; by Prof. Fairman Rogers. 

No. 31—The Sanitary Condition of welling 
Houses in Town and Country; by George 


ie r. 

bef, Ea Making for Suspension Bridges, as 
gp in the construction of the Rast 
River Bridge; by Wilhelm Hildenbrand, C. B 

No. 33— Mechanics of Ventilation; by George W. 
Rafter. C. E. 

No. 34—Foundations; by Prof. Jules Gaudard 
C. E.; translated from the French. 

No. 35—The Aneroid Barometer: its Construction 
and Use; compiled by Prof. G. W. Plympton; 
3d edition. 

No. 36—Matter and Motion; by J. Clerk Maxwel: 

No. si—Sacetepnieal Frank De its Uses, Meth- 
ods and Results; by Frank eaux Carpenter 

No. 38—Maximum ptvenses in Framed Bridges; 
by Prof. Wm. Cai 

No. 39—A ondbeak of the Electro-Magnetic 
Telegraph; by A. E. Loring, a practical telegra- 
pher; 2d edition. 

No. 40—Transmission of Power by Compressed 
Air; by Robert Zahner, M. E. 

o. 41—Strength of Materials; by William Kent. 

No, 42—Voussoir Arches, applied to Stone 
Bridges, Tunnels, Culverts and Domes; by 
Prof. Wm. Cain. 

No. 43—Wave and Vortex Motion; by Dr. Thom- 
ae Craig, of John Hopkins Universit 7: 

No. ee Wheels; by Prof. W. P. Trow- 


bri 
No. a thermetsnamien. by Prof. H. T. Eddy. 
He. $f makios Machines; from the French 
0 Le Doux. 





| No. 47—Linkages: the Different Forms pad Uses 
of Articulated Links; by J. D 

No. 48—Theory of Solid and Samed Aeehant by 
Wm. Cain, C. E. 

No. 49—On the Motion of a Solid in a Fluid; by 
Thomas Craig. 

No. 50—Dwelling Houses; their Sanitar Can- 
struction and Arrangements; by Prof. Wm. ». 
Corfield. : 

No. 5i—The Telescope, its Construction, &c.; by 
Thomas Nolan. sf 

No. 52—Imaginary Quantities; translated from 
the French of M. Argand; by Prof. Hardy. 

No. 53—Induction Coils: how made and how used 
8djedition. 

No 54—K inematics of Machinery; by Prof. Ken- 
nedy; with an introduction by Prof. Thurston. 

No. 55—Sewer Gases; by A. De Varona. 

No. 56—The Actual Lateral Pressure of Earth- 
work; by Benj. Baker, M. Inst C. E. 

No. 57—I ncandescent Klectri- f ights: by C-mpt- 
Th. Du Koncel and Wm. Henry Greece ;2d 
edition. 

No. 58—The Ventilation of Coal Mines W. 
Felsiog M. E., F.S. 

No. 59—Railroad Keonomics; or Note with 
Bae by S. W. Robinson, C. 

No. ar th of Wrought-iron Bridge Mem. 
bers; b &. . Robinson, C. E. 

No. 61—Potable Water, and the Different Meth- 
ods of Detecting Impurities; by Chas. W. 


olkard. ’ 

No. 62—The Theory of the Gas Engine; by Du- 
gald Clerk. d 

No. 68—House Drainage and Sanitary Plumb- 
ing; by W. P. Gerhard; 2d edition. 

No. 64—Electro-Magnets; by Th. Du Moncel. 

No. 65—Rocket Logarithms to Four Places 
Bg — 
No. re Ce eee Machinery; by Silva- 
nus P ompson 

No, 67—Hydraulic Tables; by P. J. Flynn, C. E 

No. 68—Steam Heating; by Robert Briggs. 

No.  ~ i uaa Problems; by Prof. Foye; 3d 


editi 

Ng, 7h xplosve Materials; by M. P. E£. Ber- 

elo 

No. 71—Dynamic Electricity; y John Hopkin- 
son, J. A. Schoolbred and R. E. Day. 

He. re ia Surveying; Geo. J. 

Seacht. Pro Hardy, John B. McMaster 
and Walling. 

No. aH 8 i Al 4 or the Algebra of Al- 
ebraic Numbers; Prof. Cai 

No. 74—Testi Lnchtnes: their History, Con- 
struction and Use; by Arthur V. Abbo 

No. 75— mt Progress in Setanetiiesete 
Machines; being a supplement to Dynamo- 
Electric Machinery. by Prof. Silvanus P. 
Thompson. 

No. 76—Modern Reproductive Grephic Proces- 
ses; by Lieut. Jas. S. Pettit > a. 

No. 77—Stadia Surveying; the a “of Stadia 
Measurements; by Art ur Winslow. 

No. oe ev Engine Indicator, and its use, 

ne *79“The Figure of the Earth; by Frank C. 
Roberts, C. E. 

No. 80—Healthy Foundations for Houses; by 
Glenn Brown. 

No. 81—Water Meters: Cc “parative Tests of 
Accuracy, Delivery, etc. Uistinctive Features 
of the Wor'hington, Kennedy, Siemens and 
Hesse Metors: by Ross E. Browne. 

No. 82—The Preservation of Timber, by the use 
of Antiseptics; by Samuel Bagster Boulton 


No. 83—Mechanical Integrators; by Prof. Henry 
S. H. Shaw, C. E. 

No. 84—Flow of Water in Open Channels, Pipes, 
Pondults, Sewers, etc.; with tables; by P. J. 
Flynn, C. E. 

No. 85—The Luminiferous Zther; by Prof. D 
Volson Wood. 

No. 86—Handbook of Mineralogy: Determina- 
tion and pasaription 3 of Miners found in the 
United States; by Prof. Foye. 

No. 87—Treatise on the Wheowy of the Construc- 
tion of Helicoidal Oblique Arches; by John L. 
Culley, C. E. 

No. 88—Beams and Girders. Practical Formulas 
for their Resistance; by P. H. Philbrick. 

No. 89—Modern Gun Cotton: Its Manufacture 
Properties and Analysis; by Lieut. John P. 
Wisser, U.S. 

No. 90—Rotary Motion; as Applied to the Gyro- 
scope; by Gen. J. G. Barnard. 

No. ¥1—Leveling: Borometric, Trigonometric 
and Spirit; by Prof. I. 0. B 


LATE ADDITIONS. 

No. 92—Petroleum: its Production and Use; by 
Boverton Redwood, F.C. F. 

No. 93—Notes Hmbodying Recen Practice 
the Contar Drainage of Buildings: with mem- 
oranda on the cost of Plumbing Work; by Wm. 
Paul Gerhard, C. 

No. 94—The Treatment of Sewage; by Dr C 
Meymott Tidy. 

CLEVELAND PRINTING AND PUB. CO., 


Cor. Wood and St. Clair Six.. Cleveland,O. 
es* Copies sent by mail on rece. pt of price. 
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IRON TRADE REVIEW. 






























































































































































































































Bright Wire Goods. Cradles, 
CLEVELAND WHOLESALE PRICES. | weeutar List... cceccene T5&10@BOKI0 | Grain .cccsses sssseorn neslihan: dis 40&10@5 
— Brotlers,—Henis’ self ie ox Crowbars. 
HARDWARE. POF GOB.......essccsensseneeaceoreed $450 550 650 Past —_ 7 RR BINA i PPE vn 
eugene kets, Galvanized, . 
Anviis. ver Ib | ron clad 10 4 at $2 75; 12 at $3 U0; 14 qt $3.75 Curry Combs, 
American. 10cts dis none Bull Rin al weed . POR ie ciittcctinnticiieiincacue 
bicenamassigg oe memory Bene 0 cocccsevececes Humason. Beckley & Co.’ 8... -om Gis T0410 Rub nr eveses - doz. $10 00, dis 4 
z 1 ery. 
Millers Falls Co. $18 dis 2% Ellrich Hardware Co. .. white metal low list dis 0 | Table civil pimcacomeae woeeek we edced deb svaceckola bane net 
Cheney Anvil and Vise..............+++ eeeeee scenes dis 25 @50£1 Excelsior POGRIE ci cstalbntsesasisssacbdésvesoucbounsd net 
Augers and Bits, Butts. Dies Nichol Dog Collars. 
‘ dis 70&10 | Wrough: brass ........ mboss It. ey dis 30&10) 
Common sugers and bits is Toei | Cast brass, loose joint......... 38+¢ki0toS3igh10K10 | Leather see why 
Gook’s Douglass Mfg. Co ..........-ssssceeeeeeeeees dis 55 Door Spri 
Raseeli Jennings’ augers and bits, ............. dis 25 | Fast joint, narrow ———— OMIOKS | sre Rod, Peet eit Wace — Sénine 
Expensive Bits, Clark’s } $18; 2% eee 663% a0 | Gem (Coil); list April 19, 1886,..........0.0..css0e dis 10 
Hollow’ Augers, Ives dis 25&10 | Loose joint, jan............. cso ssseseeereeservenes 10 Drawing Knives. 
4 ; : Loo: t, 1th AOOTNS....0.0<cccccsse seve 6634410 
Hal Agro Boma iba" | Kae Hitt pean | Doge Mito seroma | fi 
: , OOS PIN. JAPANNE ACOTNG......cceceeeeeeeseseeeeed GELO | Lee H Le J. WHItC........cccereercececscresecceseeees g 
Ae dos. 8 newsmen dis 2010 le pin. acorns.japanned, plated tips....6624410 | Adjustable handle............cssssssssecssesseesens dis 25 
Standard Bit Stock Dilla. ns - aie rattan Wrought. fast joint marrow. cnn Oc temaigaie iage OE 
Ship Augers Wage ET ES ES dis 15@15 rought. fast joint ~e- bees B mi’ 8” COBO 2.00000 000 sevscecccccncccse-scccccccesocceccde ) 
Wro’t loose joint broad... Blacksmiths’ self-feeding, each...$7.50 discount 20 
aw Hate, s $3.50, dis 45 ide blind ieee Mijliees Fai 1 ook 00 disas | § 
le,".. 50, dis ar inside blind ....... » Mi ‘a each, $3. is 
ee ee. ryt $1.00, dis 40410 tinside blind Ratohet, | OF UI Cis cnsidvwish soecabsielioniets 20@25 
Patent Sewing, 1ONG .......0.---++ e202 z Be le I Sac Sinks cnvucctencn: tependieginis evbiaceds! teiteie Automatic Boring Tools. each, $1.85 
Patent peg, plain top, $10,00 B gro., dis 45 | Lightloose pin............sscsesseccsseessessrses seers WANE CATAL Ml oscesscetenecenecsoncevevcsbe secosossonn: besser’ 50410 
Pat. peg, teather top, ........$12.00 ®gro., dis 45 Can Openers, z oree. seovecennscnsecenssenszensesenssanesessensconanessseens boy ard 
Awls, Brad Sets, &c- o No. 1 $2.00. 2 $2.25, 3 $2.50,...... ease mae asin 50&10 

f° ing, Common......... ® gross $1. Pa  D § -\cemheatre meipmtamatreareatom tating . a evelanc .. 50&10 
Avis: semi red Pog® TOSS... .--000-- $3. 00—dis AF | L2OMEOSTIC ...cceceerereeeseeseereeenseee ees B doz 3 ° a bn Drill Chucks, 

Awls. Patent Peg EERE . gross 75e—dis 45 aOR eeeree Se eee eeeecnteeeeeeeeseseseseeeeseee ’ Morse’ 's Beach Patent se each, $3. 00, discount 15 
j—. re evecetenssteccestnnel an 4 Caps—Prercussion, $ 1000. Ditaderd..;..... dis. 25 
pee pen handled. scratch..... vn -50'® gr dis 35410 Bi £9 —_ 1-10’s sto | Dripping Pans 
Awls, socket scratch........ eee 50 ® dos dis 25 . Seal See 1 ON a i cee large s'zes 7c 

Brad Sets. No. 42 42, $10.50; No dis 60 E. B, Ground Edge. Cent, Fire, 1-10"s 70s BROCE TROM..ccssess coviccinerrsessvntaves small sizes 6440 
Brad Sets, Stanley’s Excelsior, No, 1. y ouble Waterproo 

$7.50 dis 30 ye Waterproof, 1-10’s per don, $2.00 
Makers’ and Special F etcx 3 vive ig oemeed contre ve E Sitios 

a O eine meee ee, pk Se; awit mery. 

i t .. Bdoz. $7 60 ' 
Others iliac Blox. $5 Tass - i te discount 5045 ere - I: bed Fi a 
Full polished....ecwsssssvsreerssseseeessevsseessoe a0 | RN ae A ces cael discount 2545 | Kegs, ® T.....-ssssso ee tae 

Axle Grease. Military and sporting...............00-+. discount 154&5 | %4 kegs, @ bb.... -- do 43%4c 
Frasier’s. in bulk.............. keg ®tb 4c; pail 5c ane Carpet Stretchers. “6 ye as pony 4c : : She 
Frasier’s, per £T08s ......... ao Cast steel, Dolished.......0+ ssersersereeseeees ® doz $3.25 | 10th cans,lessthan1010 ¢ 10 ¢ Tlke 
Bax Holders, ii Gast to RE $3, ante Escutch a Pins, 
’ 18 } OZ 
Sprengle’s pat., ® dos scarey a7 ie seseeee i825 | Iron, List Nov. 11, 1885. ....... dis 50810@ 5081085 
Spring balances ...... c 8 45 Cattle Leaders. LO ERE HE: SR OARS 65@65&5 
Common 2h ....... SEA eee ee @doz $1.50 at 50 Fumanen. Beckley & Co.’ ..........s0+00+ Parr ar Escutcheons, 
Le heer is 6634 
puand. light Brase ato aie79 | Peck. Stow 8 W. Go. ee ee ee 
Hand + Si coe motes esccecceencsesecensore sence ane Oe nee Carpet Sweepers. + psec anceps eee RENN se RIDE 7s 
i hime 

H ~~ Globe (Cone’ 8 Patent). ..-sccc.-- dis Fated NTT cee ssccstooesse ois dabcautaeniaanoceniboninde e dos “ Files 
gone ie. " avomebaagpccaemmanesata dis BA10 one slcenentignls wild S ges $8 Rothery... - 

+ Nichols.........- a 0) eancsseses &1n 
Geum Nichols... dis 40&10 Queen. ° with band saouubeianeetaganededenileauian >: = pi Black ee d 60 re 0 
Clie WERNER occas csocccsecesocscesienss _.Sargent’s List 70 | iss RARER OAL AIR ie Se AR OP) 75 
neg eecccsceccccsoecccecocscooosos= seeccese! dis yi f | eocccesocesonccccecocceee G0. coccccccocccocececcs +) doz $18 —- horse shoe Sell Deusnishassanestumane dis 60410 

es eases is 
cenit Cards, Faucets, 
Steel alloy, ohurch —— a Horse and Curry ..... Frary’s Patent Petroleum..... ............... dis 40 &5 
Hill’s.. — First Quality, Cork Lined 4&0 
Blacks nith’s......... ovens Bullock's. a ee | Self-measuring, Enterprise, per doz $36 dis aie 
Moulders, Bipeaenes O0 | IMD is vacevsuprecceveinsceastneioneta bats 50&10@6045 Fly Traps. 

ese gaeset . discount 40 Shallow Socket sipidcasinastieaa : Paragon........-... ® doz $1.75 

rgee rE a or Socke soeseeeeeedis 40410 Forks 

° P | Yal od me ‘jist May, 18%4. . dis 30 £10@40 % 5 ks 
Boston Belting Co,’s standard Lena capaci ia dis Sole Martin’ NIMES 55, casein cabs di Hay,Manure and Spading. list................ dis 6545 
= pe mn =_.- cipcsbaibinblpaieceanna ( _— 10 |; Chains, ecient = Presses, er 
leveland Rubber Co., extra standard...dis Son estes ® pair 1.0: pa Reh ce iia: 
Shults Raw ‘Hide Leather Belting, single, dis 30 woe @ Dair 1326 dis 50£5@50£10 Fry Pr 
double, dis 35 -.® pair 1.11 


dard, oak tanned, dis 50 
ym ly ve, Pure Oak Tanned— 
New list Oct. 1st, 1887, less. 





























German Halter Chain, list June, 1884.......... 

| German Coil. list of Jane, 1881 
5 Pump Chain .......... GRE. 
Jack Chain, 7 - os 





see ceeeeereecceseecs 









































Gontral Seams ing Co.’s Bet... a ..dis 75 


| % 7 8 
| ® doz.83 00 375 425 475 525 6.00 7.00 800 9 00 
Fluting Scissors. 














ench Stops. ten mer 4 SPOUTS .iccccscsuihistiastiliedaiadibateantcnnets « 0045 
Hotchkiss’s @ doz $5.00...............cscsessseeeres dis 10 Flati Machines 
Weston’s ® dos No. 1, $10.06; No. 2, #9 White —— GON ees Hee a $2.15, dis35 
Po IS cn ROE. OE: ® doz oo. mee azoee't 190124 Geneva Hand riuter. White Metal. 
ae “Bit Holders. oe” | Red sesnenn 5 | shenar band Nae 8 HR AHH dis 40 
Extension, Barber’ | ee eS doz $15 00, dis 33% PPrrrretrrrrrrrrri ei tir iti itt erie ree rere Knox, 4% inch rolls. ies di = 
Diagonal ...... -Pdoz $24.00 dis 4u Chisels. Knox. 6 inch rolls .. 83 60 me ad 
yng ecocedseseseceneseces coseosese e doz $24 00, dis 40 Socket Framing. and Frmer ............ dis 5@ 75d 5 crown, 4 i in. $3 60: Cit 00; 8-in. $6 50 
Blind Staples. Socket Framing and Firmer. Seek. pres Beis Ee teens $3 6 cack e = 
Barbed * inch and larger........... P 8@si¢c net Socket Firmer & Framing. L. & dis 30@30 &5 | American. 5-in. $3; 6-in. 3 10; 7-in. $450 
Barbed 36 inch ............cescccesecseeee ® th 9@9}4c net dis 40 | MIDIIET nnshnakesceens snqeniceieiiardbiiaitnsiess: sallaheden dis 35 
Botts on x Crome ei mune, Nos. 1 $15; 2, $12 50; 3, ‘ 
i barrel bolts......... .) 70 ae.  =—«i(‘#“(S yp = = 9 RIPE. sechocttcedueeecennannaicininn atiiiahinenbaeeed is 30 
Gast Tron = viv hg we bolts, etc. 7 70 Snow’s adjustable, iron.. Gauges. : 
Cast iron chain bolts.......... i, SS 65 | Hammer’s adjustable, i na a OT RRR Ei. i 5) eS aS a dis 0&1€ 
Ives patent door bolts... . > 55 Sargent’s cabinet, iron .................... ie FEE 1b Bi Bil ccodienasennncakaasdsikencenicsedancemeinaeneceaacas ae ee 
we iron barrel bolts \ errata 70 Clips. Gimlets, 
rought iron square veeeseeencecsenne | 7 Axle and spring bar, Norway iron...... die eae Nail and Spike... dealin .-dis 50£10 
Wrought shutter ameee,! ~ Ae ’s list ut-Llron felloe clips..................0 . Doig | | Poable Cat, low ist... 2B 
Carriage com. new Us... ee RRS Tee 15&2% NS ST ES Soe “Bee “*S cross $12. “dis 25 
‘lire,common, new 65410 Cocxeyes Glue Pots, 
Carriage and tire, Philadsivhia pattern ...... 75&10 dehks eahaaeeiocatuceaidaaacisaenvnastital Ce | a 
a ae waivers: 2 Cocks, Brass, Famiiy, Senay... sda idllaeiah cihcia aantanaiaainaiaidiedcaiibaiaeaian dis 46 
Machine cone Sens Te nee Grindstone Fixtures, 
TAGS .....cccvcceres seve a dis 75 Coffee Mills, Sargent’s dis70 
Blind Fasteners, . eee — & 10@30 Gun Wads, 
Van Sand’s Screw Pattern $15 ® grose—dis 60410 ee Se, U. M.C. & W. R. A.—B. E., Uup...2 00 
Van Sand’s Old Pattern.....$15 ® gross—dis 50410 | Comasses...csvereeveseeinesenesseeensenen dis 70@70410 | U. M. C. & W. R. A —B. EF, 9410... 2.30 
Automatic for wood............ i 0.50} we dis 70@70410 | U.M.C. & W. R. A.—B. E., 7&8.....2 60 | 3:5. ong 
" BEER scrcccveeess ND Siac dis 70@70&10 | U. M. C. & W. R. A.—P. E.. llup... 3 10 
Borax on & Call Co.’s Dividers... dis 50419 | U. M.C. & W. R. A.—f. E.. 9210... 400 
b - 10¢ | Bemis & Call Co.’s Compasses & Calipers..dis 4545 | U. M.C. & W. R. A.—P. E.. 7&8... 4 90) 
® ne aad Bemis & Call Co,’s Wing & Inside or Out-_ I I 2 01 
Wertes Macbings [eS NEG Fs cc RMD necostsnbviekabtibensecsscbensesneese 2% 


Without augers. Upright Angular 
Snell’s. Rice’s ananaat 5 50 6 75 dis 40410 
Lawrence .. RUE i | : bg as SOSH 








Other machines......... 235 abe ..Det 
hillips, with augers...6 00 5 00. idiessounie 25 
Braces. 
ROI i ccicaninsnvsticiltiiatbiccnes discount 50 
Spoffard’s Patent ...............s000+ discount 50@ 50810 
Bartholomew’sN os. 25, 27, 30...........000 dis 50£10 
Bartholomew’s Nos. 117. iis, AED -oupeciabestaiiil dis 70 
Amidon’s corner brace ............-ccs00e dis 46@40£10 
ecks dis 60 
Bracketr, 
frets, plain, Sargent’s aden Galineaciesh choked oo 00 DOAN 
| Rae, sae epee Atari «His 60410 








Reading, OS ed ee OIE SND dis 55411 
INE, PEUND sas cosese secocntasesscstetocsantial dis 60410 


Cook’s Extension 
J. Stevens & Co.’s Calipers and Divi- 





side 
Bemis & Call Co.’s Deaple Soy ney dis 50& 
ec > sare eeene Conan dis 2545 Griffin’ Hack Saws, complete...............0+...dis 4 


eR eeeee ee eeeeeeee Sees See eeneneeeeeeeseserensnen! 





Coopers’ Tools. 





Humason, Reckley Mfg. Co 
Clough’s patent 





BL. T.. WRI... crcccrcioescccoscossecsnsscese 


eee eee ee eee eeeeeeeeer eee sete eeearereees 





— RE ence --- discount 20 
20 & § 


Corkscrews. 


ee eereretecccereeeesenes! 





Corn Knives, 


Hack Saws, 


Griffin’s Hack Saw, Blades onlly...................dis 4f 
Diamond Hack Saws and Blades.......... .......dis 2 


Halters. 
Jute horse and cattle ties.............. $13.50 gro. net 
Hammers. 
RN is acsscscenindininatdananad di: nar 25@%5 £1: 
Atha new list,Jan 15, “<¥ a 40£10@5K 
Magnetic Tack, No. 1, 2, 3, $1.3. $i. ry ‘aad $1. a, 
dis 
Heavy hammers and sledges under 5 fs,36c,ove 
5tbs, 30 c. dis 7 

















Ressetts...cccccccosccssesseee A 


Sennen eeeerenereeeesenee es 


mand Cuffs and Leg Irons. 


Provid Tool Co., hand cuffs, $15 ® doz...dis lt 
re Providence Tool Oo.. leg irons 625 ¥ don... dis I 





Ornneerereeeeee 


Handle s— 


D Th 
hc tek er | or Thumb Latches. 





Bronze ‘Toon Dro 
Jap’d store Seer b 
$1 10; no plate $0 88 


Aenea eeeneeeeeneeeeees Seeeeeens 


eee ee Seeeeeseresenss 


OOS +e Oe UCOES OO ene CO OR OEE eeeees teeeeseeeees 


tone assorted......... ee 





a “y doz. 700 net 
andice Nuts $162; Plate 


eee n een ORS eOesee arenes SOE senees 


OF FORGO tenes cae secenseeseesseee 


nee eee ee eee eeeenes Seeeee seneeeserees 














OOOO NOe eee eeneseeeenes 





Hangers, 


Barn Door. old patterns...... 0. ess. dis 60410 &10 
Climax (Anti-Friction) 














Terry’s | ee in.. 12.00; 34% ix.., io, 00, dis ‘dis 50 @ 





18 Oe ee eeeeeereees 





Harness Snaps 


Hay Knives. 





Am. Ice Chisel Pol’d............... 


Carriage. J anqgaed kenguebedaiialll =¥ eres 80c. dle 6018 


Hemacite Door Knobs. 
a Ee 
Door Por. Jap’d 
Door Por. Por... 

Door Por, Plated. ...c.-c.csccosscess.s.csccereosecce 90@3 00 


Tubular No. O...seeee 


Cubular. Lift Wire. No. 0 
fubular. Lift Wire. No. 1. @dos ........ 
Police. & . Small. 06. ; Med.. 2.25; Lange. 





--per dos. $11.50 ne? 
scitniavampbeibinaetocen ® doz $17.00 dis 3f 
Hinges. 


Wrought Strap and T Hin 6510, 
Screw, hook and strav, 8 wizin. nao T0At8 


Aeenee eee eeeeee 























to 36 4@8 
Screw hoox & eye hinges.. 4 ? doz 1.50 ai 
Hy dis 10 
Gate, westerm................ mm ax ry ‘0, dis 55 
SERS ERS, FESS. doz $7 00, dis 55 
Gate. N. E. orn basoxeen @ doz $5 20, dis 55415 
Gate. Clark's. a - 2. 3.......is60£10@6041040 
& SO eRe B doz . dis 55415 
Gate. RT sanhiccomepseiiamha ® doz $12 50, dis 50 
Gate, common sensé...........8 doz pair $4 5, dis 50 
Gate, Shepard’s is unl 
Hollow-Ware. 
Stove Hollow-Ware, Ground dis........... manen 
Undground ...........0.. 
Bapmeled nee. nes ae 70 
packgueesbessslassebuebhovbiseces tccbeekellauhel is 40 
Gal aiveamed Tea Ket tles = 
ch 6 7 8 9 
55 tt] 65 75 
Hoes. 
Garden. mortal...........s000 dis 65. 
Planter’s. COt......ccc0rssseersen 18 feat 
dis 6545 
Hog Rings and Ringers, 
Sr % ‘TSC $259 
s ER $3 7 
3 eaes joe eereresseccccees { Improved Rae: $450 
BRGRS BO PUIIED, av chesinnseieneecoensensscucs: @ doz $3.00 
Hooks. 
ey Cage, Sargent’s List.........0...s-0u0 dis 60410410 
pS a LBB Ri ae Feit eg a a ca « dis 75&1u 
Clothes Line Sargent’ et di 6010 
Ceiling Sargent’s list............cccssscsesss dis 55410 
Coat and Hat. Sargent’s list... -- dis 55410 
Wire Coat and Hat. Gem. .........cccccccccoseeeeees dis 45 
"cai tieyeet ie 
ples, list Jam 12. 1887......c0 cccccce cooeee is8C£2L 
Wire Screw Hooks and Screw + 
Hooks and Eyes—Malleable Iron.......... « dis 70 
Hooks and Eyes—Brasz.................. .. dis 60410410 
Horse aN 
No. 10 £ x 
Ausable. ® th...23 24 4 2% 2 aiasar01o25410816 
Putnam, ® hb.. 19 Sf erent: dis 15 
siansusdtieindpnenhacabaeabatoiae 334445 
“Saorare P keg $4.25 
R. 1. Horse Shoe Co., Perkins’ Imp fem 
eissnguintiladigiiabenssseahibdaninisiiec. cot ® keg $4 25 
Mule —— at factory ® keg $5.25 


Hose, Rubber, Boston Beiting Co’s. 


Nee eee OOOO eTes eee nee One OES OSOREOOE SOR EEEeEeeees bHeEe* Seeeee 


Ice Picks, Chisels, &c, 


® doz. $3.00, dis2@ 
Ice Cream Freezers, 





50410 
padecisisvecnnsibindennugndsdbieiddinmphdaideddeesas make 55416 
pasialinseesdibesnees whendienbmbibasione sh ais pakasecebeaaneel 50410 
Ice Tongs 
- seaeastaaamaaanaiel ® doz $4.00, dis 25410 
6 eaaiepeenciiehaliiampesahicna % doz $2.75, dis 200@26 
Jack Screws, 
Illinois Bolt Co- list...... dis 76 
Kettles, 
Brass. 7 te 17 inches inclusive........... ® Th 22c. net. 
rger than 17 inches.................... ® 2c, 
and Tea Kettlez......... See Hollow Ware 
Heys. 
Eagle, cabinet, trunk and pailock...dis 38% and! 
Knives. 
Resnnell’a, Wt iapeecsoscnenscenseantassensiness net 





Moran’s Shoe Knives............cc00000- dis 


Knobs. 


dis 70£104&5 







Melting, Sargent’s dis 55410 
Melting. Monroe's Patent. don 4.00, 00, dis 25410 


ove dis 24410 
Lanterns 






0. B dos... 





10 roseeeeewmmanonsnnrenrrsente +e AiGaO @ 8, 
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IRON TRADE REVIEW. 








Tnion E ectrotyye Foundry, Cleveland, 0O.. 
Engires S eam)— 


Ki by Mannfacturing “o., chegplend. O.. 1 
Nove't: Tron Works. C anton, 0.. LRT 
Aetna Machine Co., Warren, O.................0+ 18 
C. & ‘4. Cowper Co., Mt. Vernon, 0.............. 19 

Tio. d & St«rret, Erie, Pu. .. cinta aizeaaiuaniee 
Wim. Tod & Co, Youngs: arms Oe. rac, ss... 
Lane & Bodley Uo., Cincinnati. Beco Qn 
Lord, Rowler & Co., Cleveland, O... an sliiaalech oon 19 
F. FE. Cline, Ailiance. Tl nnsabantouipsdsalivdtie 2 

E.H Jones & Ce. Cleveland demease x" 
*Columbus Machine Co., Co Inmbur. 0” 


*Chandler & Tavlor Co., Indianapolis, Ind.. 2 
Engin: s (Gas)— 
Schleicher, Schumm ‘ Co., Philade’phia, 
RS Fe SS | Re eee 1 
Engineers’ Specialties— 
Crescent Monufacturire Co., Cieveland, O.. 4 
*Cy tis Regcula’or Co., Bos ton, Mass ....... 
Har'ow ] vbr cator Mfg. Co., Poston, Me ass. : 
Cleveland Flue C'eaner Co.. 
Forges— _ 
Cleveland City Forge & Iron Co , Cleveland, 
Foundries— 


Bowler & Co.. Cleveland, O..... candésSunsee fae 
Tayior & Boggts Foundry Cv. ‘Cle ave] ind, Oo. 1 
Curry & Co. 
Cleveland Whee! & Foundry Works. Cleve- 

land. 0. - eces : 
Cleveland Foundry Co.., Cleveland, Oiscecne 

For Sa'e— 

Foundries, Furnaces, Machinery, ete.. 

Flue Cleaners— 

- Cleveland Flue Cleaner Co., 


10 & 14 


Cleveland, 0... 14 


Crescent Manufacturing Co., Cleveland...... 14 
Files— 
{ dustry File Works Cleveland, 0.............. 10 


Feed Water Heaters— 
Stilwell! & Bierce Manufccturing Co., Day- 


"Cleveland........ 1 | 


| 
Ww. Fitzsimmons & Son. ‘“leveland, 0........ 10 | 
Meadvillle, Pa.. 10 




















. 14) Steel Pens— 


| 
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Ng Rk era ares sevens Lsergeeseeseeneeses 
Lidl w & Dunn Co. Cincinnati 0.............. 18 | 
C Armstroug & Co., Spriogfeld. 9......... 19 | 


Won pes Mannf-ecturirg Co., Springfiela, 0... 


= 


EB. H. Jones & Co., Cleveland.........c..ccccccccess 


Foundry Slopplties- 


20 | Turnbackles— 
L :rd, Bowlsar & Co.. Cleveland..................... 10 
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Jarvis, W. F. & Co., Detroit, Mich 
Jones, E. H. & Co., Cleveland 





Ivison, Blakeman, Taylor & Co.,New York. 19 





Signs— K 
Weber & Lind Sign Works, Cleveland, 0.... 19 | Kilby Manufacturing Co., Cleveland.............. 1} 
Safes and Locks— Kranz, Fred, Sandusky. 0.......... cccccsssscesseeeee 19 
National Safe & Lock Co., Cleveland, 0O...... 20 L 
Steam and Hot Water R diators— Lesgett. “ 73; L. L. Cleveland........ 
ae : E an ane, Bodley & Co., Cincinnati. 0...... 2 
; A. A. Griffing Iron Co., Jersey City, N.J.... 2| Vodge, Davis & Co., Cincinnati, 0... 
Stoves — Laughlin, Alex, & Go., Cleveland... 
Taplin, Rice & Co., Akron, 0........esececceecee0: 10 | !:loyd & “terrett, Erie, Pa......... 
Cleveland Co-Operative Stove Co,, Cleve- Laialaw & Dunn, Cincinnati, 0......... 0.00.0... 
I Sill vcenlldiahthasti vihertakliinacieainittintaint Leonard & McCoy, New York «.....00....000+ seees 
Steam Boiler Inspectors— Lord, Bowler & Co., Cleveland........c0..c0. cose 
Hartford Steam Boiler fampection & Keene i 
ance Co., Hartford, Ct... 2] MeNeil, J. C. Co., A*ron, O.. . 10 
Steam Pipe and Boiler Sahih. Mansfield Steam Roiler W orks, Mansfield, 0. - 
John A. McConnell & Co., Piturburgh, Pa... 18 | McMyler Manufacturing Co., Cleveland......... 18 
' ee : Martin & Brerris, Cleveland................ ......cesees 10 | 
Steel Rails, Blooms and Billete— Muller Machine Co., Cincinnati, 0O........... 10 
f og! eland Rolling Mill Co, Cleveland, O,... 10 | Machinery Manufacturers’ Association, Cleve- . 
. F. Thornton, Cleveland, 0.............c00..., 10 ern nial iat nereniuahaciduaaiuteaitias oi apstavmeenn 1 
Saw Filers— pe, bana Jvae w. Co. a Vingianat, os mee 3. 
7 cConne! onn é o., Fittshurgh, Pa..... 18 
R. J. Schaeffer & Co., Dayton, O..........- 2) MoClure & Schuler, Pittsburgh, Pa................. 2 | 
Safety Water Columns— N 
Reli G So., C fl ae 2 
Be capacny tengo Os.. Cleveland, 0 ‘ovelty Iron Works, Canton, O.. srescecceeer 10 | 
tai : e 2 ‘| National Safe & Lock Co., Cleveland.............. 20 | 
E.C Atkins & Co.. Indianapolis, Ind......... 1 rs) 
stéel Stemps and Stencils-- aaah I.H.&¢ Cl = 
J. H. Flebarty & Co., Cleveland, Qo... 10| Osborne, J. du Olevelandvereneccccccccn, 2| 
Sheet Jron— P : 
Cleveland Rolling Mill Co., Clevel a ae 
so Bros ~Warathen. res mee. 10 Phoenix fn & Wheeling Coa) Cos. Cleveland... 10 | 
st Sgt : Phoenix * 7 D4 orks. Ceveland... ‘ies 10 | 
Steel ¢ astings— ; ; Powell, F » Eplado, 0 Dovnipasceicadcconttctecoeeees 1} 
Chester Steel Casting Co., Philadelphia, Pa. 19 | Pickands. Mather & cmerolpnd... a a) 10 
Steam Fitters’ Supplies— Presley, C. H., & Co., 09; leveland.................., 12 
Worswick Manutectaring beeen Cleveland, R 
0. sseversessernereeeee 18] Reeves Bros., Niles, O.......ccseseseseeceeseeseeees 10 & 18 
| Tool ek neee. Rainey, Cleveland... 





14} Reliance Gauge Co, Cleveland... 
Rand, McNally & Co., Chicago and New York 12 


Clevels and City Forge & Iron Co, Cleveland, ? S 
LD = tee RAE oh 2 RE Se 1] *Stevenson & Cong W elleville, EE 

w : > M ines— “mith & Teachout, Cleveland.... 
SE mT Sharon Boiler Works, Sharon, P. 


Walker Manufacturing Co., Cleveicnd, 0... 


& : 20 | 











J.D. Smith & Co., Cincinnati, O......s0.0....... 2] Horton Manu’f’g Co., Ft. Wayne, Ind......... 12 Schleicher, Schumm & Co., Phil: adeiphi a, 
Governors— Wire Goods— and Chicago, III . sued "19 | 
Leonare & McCoy, New York...................545 2( F. Powe'l & Co., To'edo. O.. 1 —"* & Bierce Manufacturing 3o., Day- , 
Hardware W. sie 9 Wire Guods Co., , Cleveland, ‘0... 2 Sykes > nay Roofing C = oe 7", eRaNnNnNnNaRR 12 
Ww. Bingham Co., Cleveland, °.......... 10 & 19’ Wire Machivery— Sebastian, May & Co., Cincinnati, 0............... 19 
Eberhard Manufacturing Co., Clevelana, 0, 10 | John Adt & Son, New Haven, Ct............c000 19. Shepard, H. L., Cincinnati, O.....0000..0..ccseeeree 29 
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| State of Ohio, 



































Harness and Carriage Hard ware— gs eee 0 

Classified List of Advertisers. a iaiah Gax Biii Ono. scsi wi INDEX TO ADVERTISERS. | Senees,8-F- je yelent ww ccemgennnnennn ¥ 

Thin ator (9 lnsinabis diet doe anv, neal } Injectors— pammers Bros. & Co., Gyeakbere. D.. 

sta " 8 “— . . é 7 8 meee 
ternate weeks ; the dagger (t) oncea } month. | Co'umbia Injector Co., Cleveland, 0............ 2 A neceer ‘ Sag a man? acti ; o ; 
— ——————_— ———————n | Seon Roofing— Fitna Machine “o., Warren, O.....cccceececcecceeeee 18 | *schumacher E. - Cincinnati, O.......0.00000« 14 
, PAGE.) Sykes Tron Roofing Co., Niles, 0.. 12 | Armstrong. WC. & Co., Springfield, 0.. 19 

Boltaand Nuts— Cambridge Iron Roofing Co., Cambridge, 0. 1| 4™merican Manufacturing, Mining & Milling T 
Hotchkiss & Upson Co.. Cleveland, O.......... 10| Garrv Iron Roofing Co.. Cleveland, 0......e. 17 | 4 CO: Cleveland .......0+ncssescveses we esseeasesneernnnes Tod, Wm. & Co., Youngstown, ©..... covers 20 
we Collins seeway | Bolt Co.. Cleve- 10 | From Ore and Pig lron— Atkins, B. | gg ag | tg Tend. ..sccosscs a "Sa be & Boegis Foundry Co., i, Cleveland. = % 

BING, 0) ccc. cvcescnussate | Séeneiseenscepanyeudbebensenaine _ . . VON, CODMN......60.00.0. ( uttle, Og'ebay ° eveland....... 
Dalliba. Corrigan & Co., Cleveland, O......... 10 Taplin, Rice é . 

Brick and Tile Machines— Tuttle, Oglebay & Co., Cleveland, 6........... 0 B ET ang a ag enn ¥ 
Frey, Sheckler & Hoover, Rucyrus, O .......+. 18 J.H Outhwaite & Co.. Cl veland, O............ 10] Bowler & Co,. Cleveland......c.....ccccceeseeceee Tyler, W.S. Wire Goods Co., & 2 
*Stevenscn & Co., Wellivi'lle, O..........-c:00+ ] Pickands, Mather & Co., Pioveland. 0. 10 | Bingham. Wm. & Co , Clevelan 

Bicycles and Tricycles— i E. ip aU: .Pittsborgh, : 10 meteor ton . Cincinnati, 0. U 
Fay Manufacturing Co.. Elyria, 0.............. 10 . ny ie irae * iming Vo., Vieve and, soe 10 ertch 0,, Cambridge City, Ind.. v niv area Retial Drilt Oo. ‘ Wipcinnatt, Ona 3 
A. W. Gump & Co., Dayton, 5 sae ESR Cae al Be 19 phage. zime ns— Cc Inion Electrotype Foundry, Clevelard........0. 

wees Scart Fred Krans. RIES es Cicsive dedlncty Soscnecesdecesns 19 | Colwell & Col’ins Norway Rolt Co.. Cleveland. 10 Ww 
mith & Teachout, Cleveland, 0..........-10 & 20 | Insurance Policy Registers— Caulfield, John T.. Richmond, Ind ..... 12] Weston, J. A. & Co., Syracuse, N, Y.............. 10 

.C. MeNeil ('o., Akron. 0 ; 10 Cleveland Printing & Pablithing Co., ,Cleve- Cleveland Prt’ & Pub’g Co., Cleveland ; ‘2 & 14| Witherow. 3 P., Pittsburgh. Pa... 2 
rf ansfield Steam Boiler Works “Mansfeld, | lati’, O...ccscosees even cbdecerin, AM ae Wheel & seenery Works, Cleve- were: Camp & Lane Machine Co., 4 » Akron, 6. =A 

{oo eosscobvontas | vt iy Benge conde eber & Lin« evelun ove 

Reaves Brodie MUGEs Olssasous vonsoecs oxeus jo & 1g | UUmber § Canton Well Driller Go.. Ganton, 0... 14 | Worse ick Manufacturing Co., Cleveland... Lollies 10 
Sbaron Boiler Works. Sharon P2a.......00..00. 2| Fisher & Wilson Co.. Cleveland, 0.........10 & 18 | Cooper, C_& G. Co.. Mt. Vernon, 0.........-... 19 | Walker Manu acturing Co . Cleveland. ........ 14 
Enterprise Boiler Co , Youngstown. O..... . 20 Martin & Barrie, Cleveland, 0O.................00 10 | Crescent Manufacturing Co., Cleveland.. 14) — 
Lane. Bodley & Co . Cincinnati. ©............... 2) | Lathes— Curry & Co., Meadville. Pa ...0.0..- ......cessecseeees Ww 
John T. Caulfield, Richimond, Lod... 2) Muller Machine Co., Cincinnati, O..0........ 12| Cleveland Foundry Co., Olevelard nn. 18 For Sale. 

Bevel Jig Mills— Sebastian, May & Co., Cincinnat’. Gon steest evokes 19 pee aoe . tnd qenner Co.. ver pra 4 A* SELF-INKING Foot Power Print- 
C. J. MoNatt, Ashtabula, O...cccccss..sessessseese: 20| lodge, Davis & Co., Cincinnati, 0... 2: | Collins, Hf. BE. & Co. Pittsburgh, Pa.” 101 ing Press; will do good work. Address J. 

Booke— | Hn = Shepard. Cincinnati, Qs ceecatocvedscosses 19 Cleveland Tron Mining Co.. Clevel and. “sv- 4 M., care Iron Trade Review, Cleveland, 0. tf 
event Printing & Publishing Co., Cleve- ae meee a For Sal 

“ALE RA RE Tt 12; American panufoctasing. Mining & Mill- o e. 
Wally & C "o.. Chie d New ing Co., Cleveland, € nodveds vtiihetian Uae NE OF DUNN’S HOISTING MACHINES, 
Rand, "MeNally & Co.. cago and Ne : ) 
TNE ass nistnpuipcsakinoessnonsnerevestibcunh sttreseuaenieis 12 | Machinery ae with over 40 feet of chain. Good as new; 
S-eger & Guernrey Co., New York.... . 18} Machinery Manufactorers’ Association, yapesity 7 nde oe ag am Dunn, care Iron — 
2 ra and Cok«— ei Cleveland, as "3 
J Rainey. Cleveland. 0... 10 C. H. P-esley Co., Cleve'and. 0.. 
Pitt burgh & Wheeling Coai Co., Cleveland, Lane & Boiley Co., Civeinnari. 0... reve see 2 ged oo. oe mf 
©) i: .ccoccccnvecevesescetuilipdeahiliie, Uesevesobssegeptscesaceuen Tc 20.5 SHOVE VOIATIA......ceeseeeeeee New o. 4 never en 

Catalogues— es west oom a Co., Columbus, 0....... - § | used. péiress Jones, care Iron Trede 

Clevelan4 Printing & jeepers 0.,C = Spe a ne 4 > | Keview Clevelan 
iand O....... Pe open tt &i Webster, Camp & Lane Machine Co.,Akron, Dalliba. Corrigan & Co., Cleveland................. 10 | ’ 
Coal Screevs— ae wee ern einai as cocecocovoceccccccs 10 Daus, Felix F. & Co. , New York.. cel ENGINEERS ] Don t be Humbugged. 
*Porest City Wire & Iron Works Cleveland, Machinists’ Tools— Saas Sa E | D. Flue C ¥ We Lang! ape our sy & 
«dee aly ae aerosol nanameanea ete : E. FE. Garvin & Co., New York 19 | Enterprise Boiler Co., Youngstown, 0... ........ 20| ae Tomas ie ct cee co a the 
Copy ng Ap paratue— oun Asa wef ft, wovcencesee $ Eclipse Electrotype & Engravi ing Go. Clave: tent weet £ ’ 
; y ¢ an 9 | : 
Pearce lee genera. Pe H. E. Collins & Co., Pittsburgh, Pa. ........... 10 frerhardi Manufacturing Co., Gieveland..... 10| | S2ly ecietin  A rt y tad pe Oo 
Patents— erhard Geo 0 ron. 0 ae os | 3 
Pheenix Ir _n Works, Cleveland. 0. : 10 n Elsom J F., New Albany, Ind 
tex Manufacturing C o., Cleve'and, O 18 M.D. & L. L. Leggett, Cleveland, 0............ 1 r che ating Com 
Wm Tod & Co., Youngstown, eee 20 Jos. A. Osborne, Cleveland, 0...........00-.000 2 | f insane” ona tag pound and Aato. 
Gee Wberele— f H.T "eee ONSVOIEMT, Oo .nansiwcsccreessvengennise 19 Frey, Sheekler & Hoev er, Bucy ee WES es 18 | _* Cups 
‘ Um ps eam)— sy Marufacturing Co vria, 0.. 2 
Bowler & Co.. Cleveland, 0.............. ...e.seee+s 20 | = meee s * ~) will effect a saving of 75 per gent. over aie In- 
Clovelana W heel & Foun ars WwW onhs. Creve td oF menage Qo-- } ae er flees 2 Finer Witeor oe. ol at ones : |v estizate their merits. RE oerey Vv ELAND O 

: land, serene Goulds M> nufacturing Co., Seneca Fails. Fisher. H. T.. Cleveiand................................ 19 | s 

Chem' cat ‘Lab orate, y— w_Y. ee, ae Fleharty, J. H. & Co., Cleveland.. 10 
J. F. Elsom, New Albany, Ind.................. 16 Laidlaw ‘& Dunn Co.. ‘Cincinnati, 0. pacovchapeess . 18 S | a 5 

Drilling Machines— : i. # Jones & Co., CONE wosticcukeca % pe el ae eee 19 | 
Rickford Drill Co , Cincinnati. O....._ ...... 1\F aio (Chain)— Garry Iron Roofing Co. Cleveland... 2 | 
Uni ersal Redial Drill Oo., Cincinnati, 0... 1 | 8S. E Crawford, Norwalk, 0............cessee 19 | Graves, L 8. & Co., Rochester, N. Y............... 2 | a 
T odge, Davie & Co., Cincinnati, 0.............. 19| pig and Bar Iron— Garvin, E. BE. & Co.. New York................... 19 | 
* A, Echumachcr, (incinna i, O......00...... 12 Condit, Fuller & Co.. Cleveland, 0 10 Goulds Manufacturing Co, Seneca Falls. N. t. 10) 

Engine ere 22 da Contractora— Pa ‘leveland Rolling Mill eg Cleveland. 0... 10 Griffing Iron Co., A. , Jersey City, N. J.. 2 | pen 
R.H. Jones & Co. Cleveland. Q reenter 1] W. F. Jarvis & Co. . Detroit, MicB nave a. 1 “H 
Jas. P. Witherow. Pittsburgh, Pa...... ....0 ussey & Pomeroy, Cleveland, 0.............. 101 Hotchkiss & Upson Co,, 1 Se ee | ill sel] at / tj . 

Alex. Lauxhlin & Co., Cleveland. 0............. 2) Paint— Hercules Pond Oe’ rorelend Se ee 2 | 1 will sell at Auction, on 
McClure & Schuler, Pittsburxh, Pa. ............ 2 Iron Clad Paint Co., Cleveland. 0 "7 Hopnes Mannfacturing Co. » Soringtield. 6.27" 30 | 

Elevatore— es thirty: aaa . ughes Bros. Steam Pump Co., Cleveland..... 2 
L. 8. Graves & Co., Rochester, N. Y........... 2] Sees ag eran apna Hussey & Pomeroy, Cleveland... 0...) ssse--0-+: 10 | FRI DAY, JAN. 4, 1889, 

a 5. ‘ “9 hast Berea: | *ertch & Co,, Cambridge City, Ind............ 1] Hartford Steam Boiler Inspection & Insur- | 

Ex plosives— - | Railway Supplies— anne Co. masteene. a CWS 2] 

Hercules Powder Co., Cleveland, O........ ..... orton Manufacturing Co., Ft ayne. Ind. 19 | > , po . > > 
wees 4 wher’ Mas hinery— | Cleveland Ciiy Forse & fron ¢ Co. secon | arlow Lubricator Mfg. Co., Boston, Mass... 2 | = : odsville, Sh “ cena Ohio, 
3 = "Tro SV > ¢ : , 
J. Wendell Cole, M. E., Columbus, 0., or _ | Ser a 5 AN ONAL PEE i |° ~p eget ne 3 a ounty, Ohio, 
Ri. TED i cess adie sssidainneoryess, .wuainell 1 Cleveland Wheel & Foundry Works, Cleve- Tndustry File Works. Cleveland.. ttm the property of the 

Fngravers and E'lectrotypers— DUMMIES 4 -0v ccunsbtoctekeiedacctsowanduebeavSusientiusscesenes 18 Tron Clad Paint Co., Cleveland... eS 

Eclipee Electro ype & Engraving Co ,Cleve- Railroads— Ivison, Blakeman, Taylor & Co., New York. 19| 
OS Eg Lo SE eae aes Ra ane, | J | 


Neve Yor’s & Ohio Coad Go., 


about one thousand 


lacres of Coal Lands, with a full 
plant for working the same, with 
Harrison Mining Machines, and tip- 


ples, and other buildings, and some 
houses. 
This property is situated on the 
Erie, and Cleve- 
land & Canton Railroads, and is in 
first-class condition. 

Also the exclusive right, for the 
excepting one town- 
ship in Hocking County, to use and 
sell the Harrison Mining Machine. 

Alsoa large amount of tools, sup- 


| phies, mules, etc., etc. 


Information will 


be gladly fur- 


|nished and correspondence is solic- 


ited. 


A, St. d, NEWBERRY, 


Receiver N. Y. & O. Coal Co., 


CLEVELAND, OHIO, 


| #9 Mercantile Bank B!d’g. 





|'Walkers Tool Holder. 


For holding drills and reamers 
# for lathe work. Prevents break- 
ing or slipping. Can also be used 
for drilling and reaming 
holes by hand, and tor 
reaming holes under drill 
presses, ete, ae hold- 
ers in ° 
double handle. when required. tse ae 
; Walker Mfg. Co., CLEVELAND, 0. 













IRON TRADE REVIEW. 
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os Locks, Bolt 
10 P E 8, etc, 
3 tad La wie Locks & Bronze Goods. Hot House . Pulleys. 
u fe meri woe ghen latches Japanped Serew..cccecsccsssesene dieorant 60£10 | Steel and iro ae = = 
fame and sadlock here... Japan wt ae woeee Zonvens Oe reseed ‘Nick ol p slated. epiebepanCinenins \ dis 70@104&75 rm . Zine. 
mineral, porcelain ana je apanned Clothes Line... denisige “Giscount 60x10 sston’s try squaro and Fae 00 eneaee, stiatorabicnaenets oe ones 
et, pale anaes TOTEC.....scs0eeeree oe vowatie ss Gisoount O10 |W aterbottom’s try and — eeeneT: ais 14 in ¢, Open RE 8% 
. 10 putts, enuine ne nena scan ‘Gistern, best makers. onl Steelyards. = soeran LEAD : 
oof mpd sgeeeeeeneniat cher Gest tankace ee P ig ” 
it Store oor lock pape iotaoes Pitcher spout, chenver goods diiltomia ED ee dicaar te dis 40%10@50 | hi _* a aii ais 
. 2 ore door handles... F 104&5 | “Ligh eo ccceesconeseusegse ces di | Pipe aa tea | Quotati 
AES eer Punches, ightining ’ screw viate ae 35) Beet, ey etesstemeees = ations 
ps genuine bron Saddlers’ OR aes yd Ae RN A pe dis kK eet. ee ee on 
1 Wack Gales gencine beeen “om “= at Bemis t call o's Gast a ae tae Hindostan, No. 1, fe; Ax, 1 | Chilled Shot # bag 25 fbs........ | epptieation. 
- A TO... ccesscvccrvesseccess i s & Call Co.’s Springfield Socket... . : gE ie ee 
“14 Shutter knobs, omuine YN eseenneesneel iS 70 Solid — Springfield yt aieed dis SOA rapite Stone ......... xe, 454¢; : Blige 9e No. 4 BABBIT wiRTAL:, 
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: Stebbins’ genuine eon ovteeroiietans dis 70 | Aiken’s Genuin eee — Stamped, J fawarc. &10 1% to 2, No — i 
Stebbins’ tinned ES gener scene Morrill Saw Sets Noi Sik B00, dia 50 £30 apaned & Pieced, list Jan 20. 1887 ier a rae ve ganee-tianee 
a Ho 3 made Bodog | Tirmrrertrnesreesemesssssseenseensees seeseernreohis TOQEL0 anc Wea: hte eee 
<a seana cenesaneateeestaeseeiee sis ea oa oe ee, tee ad 4 $24.00) "Tobacco Cutters. is 7010 15-16. 1 and 1%, 08. 23 10 1B. 
“theo Beales. is © IO sesvcios Miz. Co (hamoien).- 1=6,Land 6 Nos, yee 
List July 1411887......... )- Hatch, Counter. No. a eden g.Co (Champion)......dis 20£10@30 net i ~ 1%, No, 21 re 2. 
Standard Penny Nails,#keg card rate dis 70 | Chatilion’ a nahey ia ‘don %6 dre <3 “ %, Nos “3 hy ete “te ects mobos scenne 3! 
F f Car lots.. “goes | Family Turmballs.. ccs dis 30@80810 | Wood, Mouse... dis 35 4 Nos. 16 to 18 0.0... 3 05 
\ Less than ear lots, $2 g2 | Seale Beams, List of January 12, 1882 y MOWSC.........ccuseceseseccrescsseeren]50 # dO? Gein 79 Nos. 19 and __ aeermabees 315 
. ‘ Nuts and Wash ; Delusion, mouse TIS: Mie MERC cnisersinins sptadiidiecasscdailacssec.ceat 34 
POOR OY ame vegeta ers. ninaieie dis 50410 »- eR WEa DTN @ gross $18 00 dis if Be Ne Rr itresseeeteeneeneeceeneecne 3 35 
SQUBTE nnn a A. 6 % % °6 % 1 Adjustable Box s ° amwom Lifters. 13-16. Nos. 13 roe a seine : ’ 
ear omnes. 158 7 os 4% 4 3% § 3% | $6.50. craper (S. R. & L. Co.) W ollensak’s Patent hh Om 4 enteeceremeenen ct 
iM Was — % 48 % 6 mM 5 a4 , | one ‘ideas: ae a ea Wai a #010 a - 2 dis 50 try Nos. 19 nl gvervtemanny rnp 4 = 
' lots ise ne de ite sassesense. 4 doz $4.00, di of Pp. 6. No. 21.... se 
add lo to list an "t00" ths, S RY add Ye, 1b Loe} ‘ nen PR vt di Be. 1 Flax Men end Balls... 21440270 Nae TO TE csi cicnsss aacigheaataia et 
x times Bande aero Uy iO, SB. scoresorennereoenonrsoe : 
Table (Humazo EB nd ug | Stanley R. & L. C screw Duvery, dl 2Piy Hem % Sh x gg die ove %, Nos. tod quaceaianmeeaesian re 
pe tle n eckley Mig. go. Bie ih Me a0 Stanley R. & L. Co.’s Black Mfandle es dis 65410 p, {Pate tb Batis (Spring oe “ae | > Boe. 16 00 18. asovesuresessstenrscoprernneerenrserent 36 
———_......... ~.® doz. $200, dis 10 | Sets Interchangeable........ os......dis 60410 3 Ply “ dais chigeasec iT $f" Ce peterpan 3 55 
PRR ereccoe ng Sian m0, dis 10 seoveeee @ dow $38.00 dis 25 ' Cotton Wra: Bails. hae Fe ine aR Sebi aeapmntes ae siaettisonnatlbcesedasie 
| eities Wood mesee~td eee, - 5 Balls to : ae os a if 16, Nos. is to pase on eeereone nae 3 5 
a5 af Ee Resta wesrasadeveunaues ®tbs c| Flat head iron............ = dhorcec Solid box....... _— 11-16, Nos. io = ce seat seteesssesecseeess esessed 1D 
Weew evkel iden ke ek P Wb Tio | Round head irom....s.cccseessesesssssessees ~ 22701 & 8 | Parker’s............ ‘ -snve-5O0K'05@60 11-16 oi oan 8 65 
Ais anqsihboaicseechecdiond tb 6 ao RS EES Rae : > RI cil ental ta Seametaanthanceene discount 20@25 16, No, 22° 33 
a el Tine Round head brass ree .@ a en 20 &5@25 %, Nos. 13 to  semnadaaaannuaasiaedtmemeeertion 393 
ind Brass and Copper inn ni a ee rode gdh j= USS eamapoenssennensan nS | BS Se ee SET 8 sre meersereie aaa ote ne ...,. - 2B 85 
full “ plleebie (Hammer 3), No. 1, $3.60; No. 2, ; an Machine, flat head, ir0m.....cccccacacccccscsesee 60) ='s er "3s¥ehelo 8. seg rd and 20. a2 +7 
ith go Manag 2 ee dis 10@ 10810 | 7 fachine. round head, ee , annonces ae a Smith’s Behl Sooners Guitiai 28° No 2 —— sesseenoonsoonenagnenenecansarennnnded 415 
‘ip- Boston Belting C0 seer — | Bench, aron _ Ee JohnsgD’s «-.--0--- ne Suni die BINA | NO. Ba svnerremsrenenrnsnrrernnn anv 133 
. y tones chen t+ lpg aaRNRBRRIRE ATS dis 69 | Benen, wood, beech, ceceeeees25&10 | Penny’s......8 doz Pol. $14 00 , » dis 3346 Licht Baad” » 
me — Backing. + oe “10@ He Bench, eed tain sca ‘dowen $2.25... et ApptetER'B nnnenrneoonn don $10 00, 00, dis 5p 14 to 6 by ¥4 to 3-16 in eS 
any e+ pene eRe 16e and, wood.. cehereetie & 10 | BDONMCY’S...-cerreereererrerreseererreneees f ist &10 16 to& by Nos ‘1 and + F Maaannnebneesineantnannsannas 235 
the P sens ---160 | Las or ier neater sac came i Well Wheels. is 30410 1 to 1% by % to $-I¢ in.. 245 
: Faber’s Carpenters’ emesis, high | See PAROS SHINE BETES nomen sexenrees |” 10 in., $2.59; 12 in., $3.25 % 0.1% by Nor Neng 35; 
‘ve- ‘aber’ 3 R coccccce Gbeccecececes igh ist, dis » ah Be Be p ? ® n., ‘ea ANC -16 by WA to 3-16 st SO POONOOr eee OEee irene eceeeee 25) 
, uo” iinet Aaa # gro $3.25 ne Hand rail, . oe von ae Site Gina Wire. New List Jan,18.1884 % and 13-16 by Nos. 11 al Sintttttersesee seeeweneees 2 75 
in daca +++ .663610 Bright aud amoaiod, Noo’ 6 id" discount 20 24 and 11- 6 wks &........ 2 85 
Railroad, 5 to 6 ie | Atki saw Tools, ann ed, Nos. 0 @18 ... dis70&5@7 24 and 11-15 by Nos. 11 i +003 05 
or ibe «casseee $12 dis CO@EOKS | Ne er ee Ie at ieee ® doz sets $6 4 a a 19 @ %.....dis Tare ggand 9-16 by ¥% to 3.16 in ae 08 15 
a 2 ...5)4. eee $13 dis 00@6045 | SURE 00 Coppered Nos. 0to 18, 0s. 27 @ 36 ao tseno § 5¢ and 9-16 by Nos. 11 at Ey atbibecads "3.35 
: ees Irons. | American (Cast) Ircn Galvanized N market list.....dis 654£10@70 %@ by 4% to 3-16 in.......... 3 4) 
wn- ee mnaceS a. | See oes aan ay ..dis75£10 , Tinned wad airy Aad y is 6047} ‘a KM by Nos. lla d i2.......... 42 
ind Picture Nails. ca | germane’ s Lamp Trimmers... a Hooks Ee Ber gs | Gest ed B coeds 8» © 00 TB, neerneonnvvcseres , = Wagon Box I Rey hd 
‘ ee eee 7 oat fan te , 50x iron, 
ne. Brass head, Sargent’ 8 list... i dis Seymours ‘List, Dec. 1881.. ..dis 20£2 Tened, Broom he, voce .Ahis7 ial 73 g ine ch, beveled edge. hy Nos : > 
, weeeeee $ “BU ETOLIO ee ee ee - dis 60 &19&: ce, Nos. § and 9. @iach, land 12 
up- rass head, combinat n list it | eaeee ee ee Oe | te ge fst, 34 ineh, 13 and 14 
pocosiein head Sargent’slist, dis seen HN OIO Scroll Sawe. s 33% | Stubs Steel Wire regular............... $6 00. a . oF \% ingh Mand lz 
" celain head, combination list..........dis 40&10 faster. complete, $10.00.......00 dis 25 | Coe’s ge Wrenches. a Sheet [ro Band Mn. 8 3 
if 0 see Pee eeeveeeeees vee! . 
‘ Sandusky T (Plane Irons. gers, COMpPlete, $4.00. .......eererrerereeerers dis 25 | Girard Stands: Caab 10 WO ARF S-cccemerneoororeee 55 & 3 | No. ld to 4 i 
lic- FTOOL CO eesssse. ssvssecenensvenes one dis 20810 Sheaves. dad 80 7 oer eemomemaeeinaens discount 70410 °° fy to 21 . Hes 
panei signe Doe AE he, gu tca| ee Eg afc Be gh E 
Hall’ 8 phy Compound Lever Guiting Ni ..dis 40 | Sliding Door, Pat’nt en iccaciden 6041042 | Donohue’s di pace Sevndenitessiongekdens 2510 | eS aatiigmereggeteant spucemmngpasnctapeneteese: 295 
— 2, Sin. $13.50; No. 4, Th is. » $210 ing ippers, | Sliding Door, Corbin’s Anti- acid dia seneeenennenemenenrenenenen i $10» By nooo Roe . wre 8 Of 
Gas Pliers... weds ‘nkr0@s9%4 Ship T dis 6043 TINNERS’ reer EE 
Humason pO Ss dis mae Bo. Be T: J. Wisktticcecess " eae oR dis 20 & Tin Sreee- Tank, i Iron Boiler Plates, y 
: Tinners’ Cutting saa - dis caoaiahig icine bien eee __ ino . ONG 114 inch and heavier.......cse -cersssererresseed 45 
: 6 per cent. dis 10 | Iron Head.... it Straits ie oR eee 25 C H No. 1, ae sssstns senavnreneecneeed 10 
10, Standard li Plumbs and Levels. aa, p-" aaRSnMESEIE RIERA IRA B0&1045 | “nglish .......... See cite eee 24 | CH Flange, zr 295 
Pocket | EA dis 70410 sevens oe cla cnane es eadadicscasacerscnetord eee See: ciedbtrenmnieenene 365 
Davis’ OVOLS........sscoseresseceveeenoernnecceen is 704&10 Sieves, <_< © 2 | Solid Fire Box, “ 46 
inclinometers. dis 10410 Metallic, new list............. a American, cash, ® M........0.-000s00000+ amelie, angina ik Maro 4% 
. Dest Mele and ree pe “1 ane eerernranneesates is 60410 poh doncagnes Tin s Pinte, secccescosececess er Plates—1 4 in. and heavier 
> Samson Post H . Flour sifters; Hunter + $2.00 | IC 12x12 225 sheets....... hee) foe ; 
ars Eureka es Digger..# doz. $36.00; dis 20&10 omet.. Hi 2 TX 14x20 112 sheets...... se 7 ~ SoS; 4 pnell saiceinictata ee ee ee 
ners . Champion I <anomeseg ® doz. ots, 00 @ 916.00 | school, b Slates. ic awe} ir ees... . ed oer 5 736 5 | come ‘4 Pe 
Pa. 5 = —s Vasughan’s Hollow Tube Post Hole. Q « , cas wate eeeeoee ; ects. neegeuas eee artne , 
1 aughan’s Hollow Tube Post Hole..... per Ge 96. 00 y case remem dis 0£5@5vu410 i == pent Soe ~ 1d ee 00 | vine Box.. ange.. 
s $1: ee SannIES vvsesstsenorcenstonts 25@S 00 | Patna seo me os 
"fOr Whi Potato Parers, —_ {ron easecsccccococecosscosseoccnscccsecsceneshi® OD For each additional X add $1.90@3.00 7 75@8 25 | 90 to 94 les‘ 9 inches wide 
intl : ite Mountain............ “Sieuioan| Soa Stamens is 30 | 96 to 100 im. Wide...ecccee.ccecscssnseseens Yc. th extra. 
old- pi ne Combination........... rai Ky ret ty, B Spoke Trimmers, IC 10x] Gomes Tin Fiate, | 10u to 104 in. wiae....... “hy ae 
vith en “| OTDEY’B..seeerserereens x14} Best : | 104 to 116 1m. Wide......-s..escvscssseseens Be 
ning Hi ion ones t ee # doz $10.00 dis $0 | IC 14x20) ..... tt  Ordivpary; = = = American Cast Tool Steel, special 
9 Disston’s Combined Pruning Hook and DRAIN cs scsncdioiaseinsiescuaibiat @ doz $9.00 dis 0ac10 Enemy ea wo Amérienn Cast Test Steck, 
: od waeet $18.00....... iy ook and Saw a tla Manan Spoons. Solder. ROUND, SQUARE AND OCTAGON. ota. tb 
Pt sston’s Pruning Hook... eB do ‘doz $12.00 dis 25 Britennie. OOF wsresoescemeneseinitors re = Ge nae Halt apd died. in bars warranted Quotations Q Bg in. eee 09 
Sead ipcabesnsnoeend o nab: sepbtinen 8 
ont THBA-00 ot ROKCES BOS. .-.sseresensnenseeersssesne ...dis 50410 | Bing Se nd AE nee f a caly 7-16 to % and 246 to 3 in.. 
meenee pocenesoee pplication. | As So earyeni's's “Hy 
consijhanlienmabecidhasal 
an 4%... RONMENT Be 































































































































































IRON TRADE 





REVIEW. 











TRAVELER'S RECISTER. 
Standard Time. 
Revised March 6th, 1888. 
N.Y. C. & St. L. R. R,Co,—'‘The Nickel Plate.” 





KASTWARD. ARRIVE. DEPART 

Raselo Cpevenase.......-- ina » s “= 10 Ham 
cago Passenger........ ER  aubinds 
Local Freight....................06 440pm 5 4am 
gueareake ARRIVE. DEPART. 
Chicago Pa g woe * am 
Fostoria Passenger..............- 446pm 45lpm 


Local Freight 5 2p 
meay River Accommodation departs 7:40 a. 
40 p. m 


m.; 1: * 
Hectid Accommodation departs 6:24a.m. 12:10 
s. m., 5:05 p. m. 
All trains daily, except Sunday. 


Cleveland & Pittsburg. 


ARRIVE. DEPART. 

Rew York Express............ . 12580 pm 74am 
New York Express ............ 655pm 135pm 
Alliance & Akron Accom... 935am 32pm 
Ravenna Accommodation... 82a 50pm 
Bam *ill0pm 


Night Express.................+.-. *56 

*Daily; all other trains daily except Sunday. 

Mt. Vernon & Pan Handle Route 
C., A. & C. Ry. Co. ARRIVE. DEPART. 

Akron, Col. & Cin. 810am 
Akron, C2’. & Cin 

Express....-+-..-.-cessereoees -- T0Oam 
Akron, Col.’& Zanesv’e Ex...12 50 p m 
4kron & Orrville Accom...... 9 35am 

The 8 p. m. train rans —- Elegant Pullman 
palace sleeping cars attached. All other trains 
daily except Sunday. 


Erie Railway. __ 
Depot. South Water St. and Viaduct. 
ARRIVE. DEPART. 


N.Y. & Pitts. Express.......... 15 38am °8 5am 

Fast N. Y. & Pitts. Express..*10 55am *3 00pm 

Mahoning Accomm on t6 49am 

——= mapas SE A . pm 
oungstown Loeal..... ....... a 

Maboning div. and Pitts Local “1 40am 

Mahoning Va! Accom........... 430pm 


Pittsburgn Express............. (12pm 1110pm 


New York Express.............. 78.00 DM _-crrs-nreeeeee 
* Daily. + Daily except Sunday. ! Daily ex- 


cept Monday. 
Lake Snore & Michigan Southern Railroad. 
TRAINS GOING EAST. fA West. ast 
Bz...... 255am am 
Bot EE hon x Sam Oem 


o. 6. N. Y. & Bos. Ex 

| .8,N.Y..B’t’p& At Ex 8 2am 6 am 
No. 26, Elyria Accom......... 4am 

K..19, Toledo & Sandusky 


Oo teeeeneeneeees 


Accommodation .............. EPG O BB veccscchatons 
No. 24, Buffalo Accom...... «ss 17 Oam 
No. 10, N. Y. & Boston “Flyer,” “1 50 am 
No. 12. N. Y. & Bos. Ex. , m *3 00pm 


No.2. Night Express........... 19 400m T10 0pm 
; 5 3pm 
TRAINS GOING WEST. fro we 


m § t. 
No. 1, fast Limited Ex..... *12 15am *12 1lb5am 


Cleveland Express ‘*2 l5am 
Noe On Ex, via Sand’y.. 15 30am 15 45am 
‘0.25, Mich. Ac.via Norw’k ............... 4am 
©. 21. Toledo Ex. via Nor- 
waik fy mf aaa 112 50pm 3 0pm 
We. 5. Seat eles aks *10 X0am *10 55am 
a, yoy via Nor’k *655pm *7 15pm 
. 31, Elvria Accomm 
——- to Elyria only..........ccsecerseeeesees +4 30pm 


WHEELING & LAKE ERIE 


sIME TABLE—IN EFFECT NOV. 25, 1888 

































































EASTWARD. | No.5. | No, 7. |No, 9.*|No. 13° 
7454m\ 110 pm! 450 pm) 7 45 Pm 
bo: 8 41 207 5 45 100) 
9 06 233 6 10 BES: 
9 22 249 > gS == oe 
-| 937 304 < Be eee 
9 56 3 20 658 205 4m 
10 10 340 717 217 
11 00 4 20 812 255 
11 53 517 9 20 3 42 
r)1220 pm} 5 45 9 50pm | 410 
112 40 6 05 $35 4m 635 
120 6 45 718 718 
yi 120 6 45 718 718 
135 7 00 735 710 
22 735 8 20 8 20 
2 23 748 8 40 8 40 
Sherroasvuie...| 2 45 8 00 9 00 9 Ov 
Leesville .......| 252 8 08 9 20 9 20 
Bowerston....ar) 258pm| 8 15pm | 930am | 9 30am 
Gamal Dover...) 25S PI) cccicsccsc.| -ccovescoes |ocsesecesece 
Bee SIU DB F0B vnccsitsaascPoccbceceeses | ccovcecesion 
Cambridge. ...... 2 Ee eae, SR Eh 
Macksburg ..... | FTE SUES Se Tea 
Marietta........ar) 703 pml.......... CRE Reta a 
WESTWARD. | No. 6. | No. 8. | No. 4. |No. 2.* 
Marietta ...... lv| 645 am/11 50 am)............ 
Macksbureg ...... 7&7 1 00 pw........... 
Campbridge...... 927 ey Se Sie 
New Comerst’n/10 13 at | A cseielinese 
Ganal Dover.....|10 55 4m| 3 57pm |............ 
3 50pm | 555 
3 57 6 02 
405 610 
417 6 22 
435 6 45 
510 7 36 
| 105 5 25 8 00 
ar, 140 6 05 858 
ma 145 6 35* 913 
.lv| 218 7 04 9 42 
Wellington ....... 3 06 743 (1033 
Norwalk........... 3 55 830 '1130 7 
Monroeville .....| 4 07 849 (1145 7 
Bellevue........... 423 945 {1159 7 
IE sisstnir esses 439 (1000 (|1215pm) 806 
Fremont........... 455 {1017 /|1230 8 23 
Harbor...... ey Pee 1253 8 45 
Toledo..........ar) 620 pm'11 15* ' 150 pm! 9 40am 
No. 27| No. 25|Huron Divis’n.|No. 26|/No. 28 
450 pm! 7 40am) Ar.. Huron Lv) 8&5 am} 5 30pm 
432 7 22 |Friese Landing; 9 10 5 45 
‘. = ‘ A % PO ee Milan ...... a S a Py “ ‘ce 
v Vv r r 6: 
r 830\Ar ami""™ Norwalk..... Lvli3J/Lv 830 
8 20 pm}............'... Monroeville ./1145 am! 8 40 am 
* Daily. 


Train No. 13 leaves Toledo *7 45 p. m.; arrive 
Monroeville 12 15 a. m. and Norwalk 1235 a.m 

This road is now open through from Toledo to 
Bowerston, connecting “ith the Pennsylvania 
System for all points East. 

THROUGH CAR SERVICE. _ 
Between Toledo, Cambridge and Marietta. 
3 ** and Bowerston. 

and Akron, Youngstown and 

Pittsburgh. i 
“ Chicago, Akron, Youngstown and Pitts- 


ur; . 
M. D. WOODFORv. ~ JAMES M. HALL 
Gen’! Manager Gen’! Pass. Agt. 





. 27, t Accom..... 1 10am 

ay Ra my oh Nottingham— Depart8:15a. m, 
and 1:00 p. m.; arrive 9:20 @ m. and 4:45 p m. 

Reference marks—*Daily. tDaily except Sun- 
lay. «Daily except Monday. 
A local Cleveland and New York Sleeper and 
dining car daily on No. 10, leaving Cleveland at 
11:50. m., arrives Grand Central Depot, New 
Ce rhea leterection as to trains, connec: 
tions and sleepi ¢ car berths apply at the City 
Ticket Office 2:9 Bank St., Mercantile Bank 
building. Telephone = me 

.E. GAU 3.8 . 
“— GAUL ont. Gen’! Pass. & Ticket Ag’t. 


Cleveland and Canton Raliroad. 


Arrive.—Canton, Sherrodsville and Coshocton 
955 a.m., 7 00 p.m. 

Kent —*7 50a.m. , *7 16 p.m. 

Bedford—*7:50 a.m., 1:05 p.m., 7 16 p.m. 

Newburgh and Miles avenue—7:10 a.m.. 4:15, 
p,m. 5:33 p.m. 


Depart ner’dsville & Cosh’t’n—7:00 a.m. and 
8:10 


.m. 
Kent—*8:38 a.m. and *8:30 p.m. 
Bedford-*8:38 a.m., 4:45 p.m., 11:10 a,m., 5:45 p.m. 
Bewsarsh and Miles Avenue—6:12 a.m., 2:00 
.m., 4:40 p.m. : 
Trains adn a with * run daily. All others 
daily except Sunday. q 
Depot at Ontario street- enn it Huron street 


Cleveland, Lorain and Wheelina. 
DEPART. ARRIVE. 


eccscooeee 6 459M 6 Spm 


ling E SB... 000 
a cf ~ -- 400pm 9Waw 


Ubrichsvule Express. ........ 


z 


Pittsburgh & Lake Erie Railroad. 


On and after Jan. 2, 1888, pas.enger trains 
wiil depart from and arrive at the Pittsburgh 
and Lake Erie Depot at Pittsburgh, as follows, 





Central time: 
P. & L. E. R..R. Depart for— 





§ ya a.m 

745 a.m 

8 40 a.m 

10 15 a.m 

10 p.m 

No. 11, Buffalo Express : 3 30 p.m 

No.*13, Beaver Falls Accommodation..... 5 20 p.m 

No. 1), Buffalo Express.....................-+...10 30 p.m 
Arrive from— 

No. .2 Beaver Falls Accomm: jation...... 5 25 a.m 

No.'4, Buffalo and Cleveland Night Exp. 6 55 a.m 

No. 6, Youngstown Accom odation,...... 9 20 a.m 

No 8 Beaver Falls Accom:nola«tion,......12 40 p.m 

No. 10, Chicago, Cincinnati & St. Louis, 135 p.m 

No. 12, Buffalo Express,................-+« 545 p.m 

No. 14, Cincin..St.JLouis and Cleveland, 8 05 p.u 

No. 14, Cleveland & Buffalo Exprees...... 10 35 p.m 


Pittsburgh & Lake Erie trains Nos. 4, 15, 8 and 
10 daily 


E. HOLBROOK, General Superintendent. 
R. W. JONES, Master of Transportation. 
D. SMITH, Gen’! Pass, Ag’t, Pittsburgh. 








Scioto Valley Railway 


TIME TABLE. 
In effect May 27, 1888. 
THE SHORT LINE TO ALL POINTS 
North and South, East and Southeast, West 
and Northwest. 








THE FAVORITE 


AND 


"Picturesque Route 


TO 





New York, Boston and the East. 


———@————_— 


THE SHORTEST AND QUICKEST ROUTE 
TO PITTSBURGH, WASHINGTON 
AND BALTIMORE, AND 
THE SOUTHEAST. 

PRCIEEA ce SOO Oa 


VUhange of time goes into effect May 20. 1888. 

Central, or Ninetieth Meridian time, 33 min- 
ates slower than Cleveland city time. 

Until further notice trains will leave from the 

ew Central Depot, South Water Street and 

iaduct, as follows: 


D > 
. 62, Mahoning Valley A nee 
tk ey Accommo $640am 
. 72, Fast Pittsburg 











‘ 73, Shenango Valley Express. 








61, New York Express.......... +645am 

61, Pittsburgh Express.... 5 45am 

- 6, Fast New York Express.. *1055 a m 

- 65, Pittsburgh Express,...........s000- *1055 am 

. 67, Pittsburgh Express.............00.. +120pm 

- 63, New York Express... ......0....00+. *705 pm 

. 69, Pittsburgh Express ................ *84.pDm 

No. 77, Youngstown Local............0++s:+00: 75am 
No. 13, Erie Express, carrying express 


No passengers (except Monday) ¢ 120 p m 
*Daily .+t Daily, except Sunday. 


&@ This is the only route by which passengers 
can _ reach Corry, Elmira, Binghampton. New 
| York City and intermediate points without 
Gane. No change to Boston and New England 
| Baggage checked through to all points Kast. 
Through tickets and information regarding the 
route can be obtained at office, 141 Superior street, 
and at Central Depot, South Water street and 
Viaduct. Cleveland. Ship by Erie Express. 
E. B. THOMAS, 2d Vice President, 
Oleveland, 0. 
L. P. FARMER, Gen’! Pass. Agent, 
New York. 
W.C. RINEARSON, Ass’t G. P. A., 
Cincinnati, 0 
M.L. FOUTS, City Passenger Agent. 
141 Superior Street, Weddell House, 
Cleveland, O. 


Cleveland & Marietta R. R. 


THROUGH LINE BETWEEN 


Marietta. Caldwell. Cambridge, Newcomers- 
town, Canal Dover, Canton. Akron, Cleve- 
land, Buffalo, Toledo Pittsburgh, New 
York, Coshocton, Newark, Zanes- 
ville, Columbus. Chicago 
and St. Louis. 






















































































TRAINS GOING SOUTH In effect December 2, 1888. 
STATIONS. No. 2. | No. 4. ) No. 6. GONG NORTH. GOING SOUTH. 
Columbus............ Ly| 7 10 a.m/11] 25 a.m! 5 25 p.m | 
79 * ill ioe 
741 ** 1153 “ | 556 “ No.4. | No.2. | STATIONS. | No.1. | No.3. 
1. nem eae 
815 ** |1226 Pt 6 30 ** 950 4m) 200 4»| .Parkersburg...| 245 pmjl1 45 pw 
$34 ‘1244 * | 649% | 1150 6 45 -Mar‘etta.... ./10 00'am} 7 03 
901 *|130 “| 735% |1253 | 750 | 856 | 559 
Sey ee hee ee ee 1 849 | 552 
oe * 12a “ism * 107 8 04 Dexter City...| 8 42 5 45 
9&8 * | 227 “| 833° 111 8 09 -South Olive...| 8 38 540 
1012 *‘ |241 * | 847 * 125 8 25 ...Caldwell...... 8 25 5 26 
| ae a7. “1 3e8 13> 8 35 -Belle Valley...) 8:0 516 
Portsmouth ......... 1050 “ |320 “| 925% | 156 | 856 | .Pt. Pleasant...)747 | 454 
Seiotoville...... ..... 110 * | 335 * | 940 * 2 0 9 08 .--Byesville.....| 733 440 
Wheelersburg...... 1110 “| 340 * | 945 “ 228 9 27 Cambridge... | 7 14 424 
Havernill ............ 1129 “* | 359 “* 11004 ** 257 950 ..Kimbolton... | 6 47 3 87 
anging Rock...... li4v * |410 “ |1015 “ 315 013 N. Comerstown! 6 25 335 
SS RTS 1150 *|;420 * 1103 “ + 57 055 -Canal Dover..| 545 am| 253 
Petersburg ........... 1200 m. | 430 “ |1035 °* 417 1117 jar. Vall’yJ’n.lv 230 
Ashland.............. Ari230 p.m' 500 p.mit105 pam} | cncnnnseeees Wu ou ~—UlC(iti 
Trains Nos. 2 and 4 daily, except Sunday, + 28 
Train No. 6 daily. ae 230 
Train No. 6 takes supper at Chillicothe. u ¥ AM 
TRAINS GUING NORTH. 11 15 px 145 
STATIONS. No.1. |_No. 3. No. 5 Train No. 8 1 ST IP 
> 4h 1005 rain No. eaves Marie a p. m. 
pabland «ves lay) 248 Qmn) 9 95 we"! 832 2 | Whipple 405, Warner 415, Elba 435, Macksburg 
{fronton .............. |326 * |946 “* |615 “« | 445. Dexter City 455, Caldwell 5 26, arriving 
Hanging Rock 336 “ | 956 * | 625 * | Cambridge7 00 p.m. Train No.5 leayes Valley 
346 $* 11007 “ | 636 “« | Junction at 450 p. m., arriving at Canal Dover 
406 ** |1023 * | 855 * |512p m- " 
Sciotoville 412 ** 11033 “* | 700 “ Through coaches ontrains Nos. 2 and 3 be- 
Portsmouth........... 27 * 11005 “ | 715 * | tween Marietta, Canton, Akron, Clevland, and 
Lueasville........... 449‘ |1114 “ | 737 « | Toledo. Close connections made at Marietta 
Gis Ges.............. 504 * 11132 “ | 753 « | withC.,W.&B..M..C. & N.,Z. & V.,and Ohio 
ition... 51s “ 11148 “ | 807 “ | ver Packet-; at Cambridge with the B & O. east 
Waverly 530 “ (1201 p.m} 820 “ | and west; at Newcomerstown with P.,C. & St.L, 
Sharon 540 “ 11211 x30 ¢ east and West; at Canai Dover with C., L. & W. 
Chillicothe ....... | 635 “ | 110 “ | 906 “* |andC.& P, north and east; at Valley Junction 
Kingston .............. 701“ |126 “ | 931 « | with W.&L. KE. and Valley R'y. 
fircleville......... : | 720 * 1186 | 949 « - W. K. Ricuarps 
Ashville....-......0--. 740 “ 1155 * |1008 * | A. T. Wicxorr, Gen. Pass. Agt. 
Lockbourne ......... 755 “* | 215 “ |1022 « Gen Manager 
Valley Crossing... | 896 ‘ 239 * 11031 * 
Jolurabus............ Ar} 820 a.m! 3 00 p.m/10 50 p.m 








Train No. | daily. 

Trains Nos. 3 and 5 daily, except Sunday. 

COUPON TICKETS, by the best routes and 
to all principal points in the United States and 
Canada. can be found at the following Stetions: 
Solumbus, Circleville, Kingston, C 
Waverty, Portsmouth, Ironten, 4. C. & I. 
Ashiand. ’ Y 

For further information relative to rates, con- 
aectioms and through time. call on a roar Ti 
4 ent, oF ad lress J. ROBINSON 
JNO. J. ARCHER, Rece 

Gen’) "ass. & Ticket Ag’t, Columbus, Ohio. 





VALLEY RAILWAY. 


Depot foot South Water Street 





Depart. Arrive. 
Talley Jupetion | EE +4 ¢ am m4 30 pm 
se arietta Expresrs ........-... ‘lbam 230pm 
illicothe Valiey Junc ion Express....* 415 pm *.0 5am 
Cleve. & Uanton Ex......... 70pm t3lam 
*Daily. 
cke, tDaily. except Sunday. 

H | WM.THORNBURGH, R.A. CARRAN 

ver, Gen. Manager, Gen. Pass. Ag’t. 


~~ 





Fi, Wayne, Cincinnati & Louisville 


NO'sThandSOUTH 


TH DIRECT ROUTE TO OR FROM 
FURT VAYNE, 
I DIANAPOLIS, 


TERRE HAUTE, 
EVANSVILLE, 
AND 8ST. LOUIS. 
13 MLss.RgFTER 13 
Fort Wayne and Indianapolis 
Than any other Route. 

22 “ES tHEIF® 2° 
By 3 HOURS, Between 
Louisville and Fort Wayne. 
—_O-— 

Ask for Tickets 
—VFiA— 

Ft, Warne, Cincinnati & Louisville Railroad, 
For sale by all nts of connecting lines, 
EAST, WEST, NORTH AND SOUTH. 

W.W. WORTHINGTON, S. A, WIKEL, 
Gen’! Supt. Gen’! Ticket Agent, 
FORT WAYNE. IND. 





The Picturesaue Lehigh 
Valle y Route, 


Two through trains with Pullman cars at- 
tached are now run via by this beautiful scenic 
rocte, between Suspension Bridge, Buffalo, New 
York and Philadelphia, leaving Suspension 
Bridge 8:35 a. M. and 3:40 p. u., Buffalo 9:15 a. 
m. and5: p.M., connecting with all trains from 
the West. 

Passengers between the East and West passing 
over the famed LEHIGH VALLEY ROAD will 
experience the pleasure of a trip through the 
most magnificent and picturesque scenery in the 
world, preseating an ever varying panorama of 
delightful surprises. 

Double track, steel rails, magnificent road bed 
and unrivaled equipment, all combine to make 
.he LEHIGH VALLEY the favorite and most 
desirable route between the East and the West. 

Anthracite Coal is used entirely, guaranteeing 
the passengers perfect freedom from the dense 
volumes of smoke that so greatly annoy passen- 
gers on lines using Bituminous Coal. 

E. B. BYINGTON, 
Gen’! Pass. Agent, South Bethlehem, Pa. 


Expiration Reptsters 


_ Manvuracturers’ and Dealers’ Insurance Reg- 
isters with special ruling for number of Policy, 
Company, seven spaces for amounts on different 
property, amount of policy, amount of premiums. 
time of expiration, etc., will be sent post-paid on 
receipt of $1.00. Or we will give one as a premi- 
um with each new subscription to the Iron Traps 
REVIEW, price $3.00 per year. 





Address, 


Cleveland Printing and Publishing Go. 


Cleveland, Ohio. 


“THE COLLIAU” 


New and Improved 


Hot Blast Cupola, 


(patent, March, 188!,) 
and New Smokeless 
and Automatic Feed 
Boiler, (pat. 1886 in 
U. S) Correspond- 
ence solicited for 
plans of foundries and 
the economical work- 
ing of cupolas. the 
sa\ ing of fuelin me!t- 
ing iron a’ dsteel,and 
in the production of 
steam Addres: VIC- 
TOR COLLIAU, Me- 
chan‘cal Engineer & 
Architect, 28’ J- ffer- 
soa . venue, Detroit, 
Mich. 











LABORATORY 


—or—- 


Chemistry and Physics. 


Tests ef Ores and St engths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 


NEW ALBANY, IND, 
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IRON TRADE REVIEW. 
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6in... 11% | Malleabie u rions............ 4 sbuaibibas: ids ebebb olan 65| Double Extra Strong. double li “ : b 
ye 9-32 and + SE GO TM -csnaich-ssdesss ses sobebernate 12 38 fl nge unions...........+0000 we 7244 | Strong. me. Counts Tet of Exwre b There 18 but one means of obtaining 
$6 in 14 | Long screws......... - 3 business, publicity—one means of obtain- 
viet Gas pipe hoo's ........... pasos apwces oa waiovnng 00 3 | 8S x | FS ing publicity, advertising.” 
: ots.tb pa ene UR oe 65 Te - |sees 2 8 —Lorp MacavuLay 
2 to 9-16 wide by 2 to 5% thick...............cesesrsesseees 0| Hook. ring and expansion plates. coil ain 4 a ; & ase a = | 8 . 
iss niccincnshviehidocovins avtnisncchipebocpeetvbeiedies —_— 1S 
omemer and O. H. Steel, - [ron body : Globe, angle, check, cross, 2 |ES s|= To be ready April ist, i889 
: ice. 023, | Safety, butterfly, throttle, back pressure EA © les ° . 
Machinery ........-+-+-00-0+-ve0eee -.-base price. Sale Se WU 5 sckak cccdstaniaescestharthseigees 65410 BR ers -esTir arcaps S18 
Tite. ww = St teem todos eapamelon Ielnte ond ison enue. o | ae ¥\& SEEGER & GUERNSEY’S 
Sleigh Si, , 028% | _ ail iron...... 65419 BS ee a —— 
. -  pepaingeecge seepage sampeenes 03°. | Lron body: Iron cocks with brass plugs...... 60d 10 » | > | SSss S Pa 
TOD BARA Mencecccieniiscdgertgreviebspeeniveste Straight way valvea ~~ Z=loens 2 ah Oe —N EW 
Cutter Shoes, tapered — pen bel 03 | Brass: Globe. ie kal Sgr, 20 se 
For ext’ sizes, see classification below. =! radiator WB VOB an neasenenenntenen 6nde10 Oe nok E | BUSINESS CY CL 
Machinery Steel. hrottle and bu Vi VB! VOB... scerresseneereenee } = | =_ 
er eee oe Brass: Fin. globe valves, with finished © | Se s | 2 OPASDIA 
re ee ib brass wheels ...... . 4010 a Fe 
- ber i) eX. | Bras: Steam, service. meter and union se | ee! - |Ssss 2 a OF THE 
meter cocks.........-.: .. 5744410 pa How OTe cee rs 4/2 
0 | Brass: Expansion joints aud steam bibbs.. U&10 Slee SaaS = © 
Mississippi gauge COCKS.......00.....ceseeeesseeeee 55 na pry ve e 
fs $) iss |1—| || Ele |Manufactures:Products 
Ga8 PFOVING PUMPS.......0....eneererreeeneneeesernens 50 +|S3) 5 < 
Oil cups. tubricat ors and air cocks.............. 6010 = | x | 
Cocks for steam g@UgeS............cc0esersereseeeees 60&10 Ris :) Fi oid. el 
Cylinder cocks 50£10 Pe re RS > esses S ¥ | 2 d OP tun 
COMP. CAUSE COCKSB.......-...ecseeeeesereseees sesenees 55410 | 2 S| es) SOs 183 3 nd Ss 
‘or gauges, steam whistles ani ea Gye Sem a :| = 3 
valves. eseenssersenenacaseseseeesesnsssacseses eres Dd ist | gt w i]s) 8 
; eee Gates and street ane go | . 8 ¢ 2 -|5 8 UNITED STATES, 
of the above extra for cutting. Sua dun bened... .......... me oe Ee | =e 2) = | ss a | %8| 3 
FLATS. cts. per tb ex. | Galvanized wrought iron range boilers, to 4 Phe becting }} | | oO | =|81For Dom ti es 
1% to 6 in., by 5-16 to 1 in. thick......cse-sssseve base ak — Aasaneioonde go verememcvmne rate Sls ?) pa i i! ga PS ic 3 Omestic and Foreign Trade. 
1% to 6in., by ’ and 9-32 in. thick...........ss00- 0.2 | Galvanized wrought iron range ers, |! | Q. : : me Bey | a 
1% to 6 in., by 3-16 and 7-32 in. thick.......... 0.0.3 |, I@PBOr ......-s-rerrererseerseneneer severe 50 Sienl = | als | S| 3 i ere 
i to 6 in., by % and 53? in, thick vreve 200.4 | SCANS FOF BAMC....cccccececeeeenesdeonsseseors-enreerns 40/2 ly | RA ; ech aes 
¥ Ce om spina tes ¢ ; . esinkabsaleacetahenaiaisarbac?® ji) 3} & BiSle| 5 
to 17-19 in., by 74 ¢° BB, GRAOEE aces csovssenaine 3 Govees bath tubs... 25 | 7 ie | = Bis | %| 8 ‘a ie 
: Cast iron soil pipe. ¢ ve. 3 ja] 8 7] 5 ees als r ur Natioxal Stepi-s and Specialties. 
08 | _ sive gens: E |x | 89) © 1 | |S \57_| 8| ‘homing where ANY ARTICLE OF 
"@ | Cast irom SiMKS.....cccccscc ssccsssscsrssscsssesuccennee —70| 0 : Sls\3 AN MAN ‘RE AMERI- 
in 5 ** BOP SINKE..........-c0eeervereseesessesnerens 60) S x | a: ; - | vn - es chased DIRECT wih 8 
3-16 to 1% in., AS Apt a. ick. 15 Retve-well points ecereastasankis debesas deveshaihaiices 50 ¥ 233 ¥ | ml é-Chtetawe te : 
1 in., by 1-16 BAN. CRICK ...cccccocecsee J y WOrKk: | 3 a ee | : “ 0 TE R d N 
M% Leen a apply on Tire, Toe-Calk, Shoe ‘ Kough and fin. plain, tray and bath bibb:) __ aide sii <. o st | & = EFLRENCE BOOK 
and Flat Machinery Steel, also on Cutter Shoes. stops, shower stops, hy- > 55410 las bes nN = 
drant and ball o¢7%2..... 2.0... ..coorereseees =| R= ea for Manufacturers, Wholesalers, Jobbers, Re- 
SFRING STEEL FLATS. _ Cts. ©X. | Compression: : 2 33 ™ | ‘8 & tailerx, Commission, Export and 
1% to 4 in. by No. 4 gauge to in. inclusive,base | Rough and fin. plain, tray and bach bibbs.. 50£10 ne | Bx eS: fie ints Import Merchants, &c, 
land !}%in. hy No.1 gauge to4gauge “ ...0.2 ¥ ** —_stups; urinal, hopper, hy- 233 ‘is 
ito: +=. by Ho. b guage a s n aa F PR ays ant ee ae ae: fercsceaconeseom ee ABS 23: i} lg P R i Cc E Ss 5 
in. by No. pas asin cocks, from No. inclusive...... fet .+ 3 See 
$3 to 3 in. by No. Il gauge to 16 gauge ps +20 ss ** above No, 13, and double - 72 33 | zi: = 6 .0O. 
bo 8 fe. by Ro. 2: pumue te 5 paune ne ~oe PO mare : or 410 S| sx $3 A il se ac ees ne 
to % in. by No. 10 gauge gauge ood ampooing and sink cocks =| 3 $33 | : omple yclopredi -B 3 
s to y in. by No.17 gauge to 20 gauge = **_—...5.0 | Pantry COCKS.......1....-ssesssesessnensesesenserecensnnes 50210 “| 32 res ee 3 in all Trades. B. mand tn Clete _— 
to gin. by No. 21 gaugeto2tgauge “ ...6.0| Shain ing SPTIDKLETS........0+-00eeee0 pecatanucten 50410 S| :F ;:8 4 Bi 
Bessemer and Open Hearth cut to length, 24} Double bath cocks and chain stays............. 50&10 £| 3:8 git | Isl ig In Leather, $7.00. 
neh and over 1-10 cent per lb. extra, and under, | Hose goods, plain and water back coup- 2| ?3 Big oi 3 a Published b 
an i 8 Bole “Co plings, ground face S| 3 « S $= 3 < : 
ROUND SPRING STEEL. cts. ex a ’ a ’ r 2s Sue ee 
; in andicinnnnedines net, $1.25 10 ©\& SaSeB >] els 
‘a eee cee eeereeresseeees ° set oh ne i 2 2: | = 
a0 7-18 inches iccaeeileceven iinesiesidicasuniy Aabmemyneabdgices as Basin plugs and grates; bath, sink and 8) 2- gare 6 é E 7 Bowling Green, New York, U. S. A. 
fy An. —c-pmasctea cake ameetiie wash tray plugs 2 60410 é gs 2: 5 ‘ é Ki. Trade Lists furnished. Correspond-nce so- 
T eel. LE NRE aS 60410 @ | Aa a = 
; ik 3 TRE 160 | End ferrules; street washer screws, checks sas = no 4 Agents wanted everywhere. 
Hob on’? ee ee, 16e | xrand guides sieete tonshshehaddingiebaaiedines 55£10 
ob on’s ** < Hi: cemmaimasaseceinante aReentests = Hydrant and basin clamps, ONS as | 
STLOICS  cceccccccscccccecsceveseveeecccsssecces’ ETT EERSTE TS Re or 1, Ord irect 
Burden Boiler Rivets. Pipe taps, reamers and dies......ve. ..--seses0. 60 | Iron f lad Paint f 10 ee 
Bride ee ite and % ineh ‘di 4 Pisin pipe tongs and gas plyers..........---. 50 e lron Clad Paint Co., 
tidge ¥, %, ll- ch diam tates WGheS: COO .......00ve: vesessrreeesisseessreeneesnees 
Rollsand Castings. = Girard opeteniegrel 65 Factory 75 & 77 Central Way. Sec & Treas. No. 3 Case Bullding, a A att the | razine 
Furnace floor ana straightening plates.....1%4c os Stillson ae sagt i of 
Housings ana castings not clberwiee specified . = Armstrong.... CLEVELAN Db, OHIO. pane Hh 2 pF oo 
1%c * Bemis & Call ; : sents tenn 10 Wn 
Guide plates. 2 e p EARS. ae reen and now owned by 
Spindles and Coupling boxed.........2.00.s0ses0e0 1%c ss Bauer’s....... is this Company 7 
pane _— oy — Se =< ‘¥ Vo Pip? tongs: eres adjustable................. - R : 
rolls and pinions, SILC... 2.0000. oe sy Jarecki...... . 
Pipe mill CastiDgs.......-..ccse-csrcreesseecsseeenereeese 3 ¢ “4 Robbins’ chain ON CLAD PAINT 
Rolling mill castings under 501D...... ........scs000 2c] “* _ Brock’s..... is the most dur- 
Spur and bevel wheels, large 3 c| Vises: Plain pipe................+ eceeeeeseseeescsessaes able. most fire- 
=< and mores vaaets, small sre es ee comb..... sasbybastoveesatsaeess Coonpiiadtl pro " ach re 
‘ulleys up Ra iidastbhitinntbuccetcecas<onuprwniaid c eed arker’s com of an eap- 
Pulleys over 30 inches 3 ‘*  Bauer’s pipe and bolt................s00 RON CLAC : 
Engine castings, light ............ sadagenancaiel Me Machinists’ RR Riscecncichonsatttridincasitidiees | Dar est Paint made. 
Engine castings, heavy........ bi Siaaite eee Ganka 4c | Copper FLT Sse bcsictineboaeaisemadabenenind deat 
i : Sg « ‘ ss — FURNISHED both Dr 
SCRAP IRON AND OLD METAL | Pile cutters: Stanwood ...n-snnsrsreeme-seson . ee Nee er and Ground in Oil. 
Net Ton. ~ Saunders : : Used by N 1 rT 
No.1 R. R. wrought SCPap ........ccc00- cere $23 00 “ BarneS........0.---+++ by Nearly a 
No. 1 wrought scrap..... 2000 | Malleable oilers and hand lamp: J he Railroads. oa 
No. 1 Machine cast scrap «+ 15.00 | Screwing StOocks........-...ssecesssssesees : a 
Stove plate (free from burnt iron)............0. /o * =| ay pamrees 8 ——— stocks one dies......25410 ° 
rate bars.........:-- : aste, at manufacturer’s prices. C a 
a mane 1300 | Gas Seat! coment .wgpeet| Gheveland Co-Operative Stove Gompany. 
Tank iron......... eeoseoee 12 50 | Hair felt...........00. oensbenecsoneameaiiiel Spec’! 
Hoop and band iron............ 10 00 | Riley Bros. coment............ss-ssseesseseseess Spec’l 
Tron axles .........++- wee 28 00 | Otley Bros. steam packing.......+...+..sssssssees Spec’! ——MANUFACTURERS )¥F—— 
Teh BORE COGN <cvatenensetie-tecensin caemtan 500 -vennen 10 OF | Mineral WoOOI..........s.s-sessere ssevenenes seeesenees Spec’! 
Axe Caraanats, one agorwangenocoreconaseeneneemeene ¥ 2 fotrieating Cage pee rail Booe) 1g 
rought turning (free from cast) ..........s00« eable 1g8, and galy...... . 
Wrought iron, oily drillings............00...00 w. 1400 | Wrouzht iron couplings and nipples, black S aH l] d Pl b k 
ee oe »|Stoves, Hollow Ware and Plumbers’ Sinks 
alleabie iro . ‘s enone ceeesosetesesesscees: ‘ Steam, Gas and 
Uncut wrought iron boilers............sesc... . 10 00 | Standard Wrought iron, 4 
Steel boiler DLAtes weccccorceseccrccccssoreeerecsooms 14 50 Water Pipe. PRINCIPAL HOUSE : 
on wen ¢ uals gross tons | = Z “a 3 5 rT 
steel rai ipvtiesyenbaccadceicbaliadenes = © ae, sti 3s i-« é 
Cad SERGI cicccomsevabensendiisGrincsesacsoaatinniog 2000} Sas wl ose! & | E2sltekl geq | 26 to 36 SUPERIOR STREET, 
Old copper .......++++- perfh 7 ass ast Se & | gas = 3a 883 On the Viaduct, CLEV ELAND, O. 
0. 1. H. red Brass 84] FogihumlAgs| & | Se™|28s| cas 
Heavy yellow brass Z2Ss| & RS Fa} Ap P- = : t 
Light — BB anienecathinnsanctancigniesee a BE Chicago, TIl. Des Moines, Ia. 
Scrap Zinc i ee ee —- —. BRANCH HOUSES:< Indianapolis, Ind. REPOSITORIES :4 Minneapolis, Minn. 
Tea Lead In. In, | Lhe. 02-l1m St. Louis, Mo. Kansas City., Mo. 
Heavy WROUGHT IRON PIP . oot oes | tas | on! 8 | Oo 
E. 004 | 0 c ( 
ait DISCOUNTS, 004 | 005%) .091 | 056| 18 005 we 
; Siociiins 005 | 007 | :109| 084] 14 | 005 
Per Ct. 4} 007 | 009 | 113} 112) la | 005 i 
: 1 009%; 012%) .134| 167] 11%) 006 3 
Wroueht iron pipe: Butt black 1% | 012%/ 017 | .140| 224] ILM) 007 GARF YS 
XX StL... eeeserserenseensersersseeses 50 1 022 | 025 145 | 268 lits 0 08 
Wrought iron pipe. Lap black. 2 | 028 | 032 | [154] 361 | 11%) O10 PAPEL 7 
po | str.. eescccces preteeees stteeseeeees 60 2% 044 049 204 574 s 015 
Wroucht iron vipe: Eutt galv. 2 3 058 | 064 27 ye : 44 a 
x ¥ ap “ 070 | 086 | .22F a = = = 
Lap-welded hejler bane lnapis Gaadidonunshosesaeauabias 50 374 0% 1 00 331 19 4 8 0 $5 A 4 — = 
TIVO DIDC........csererrereeres cosessens erence 4% ‘ ; ee 
“ MEET 2 Ahcunrucestieeeneneaiah soci 12% |150 | 2250/1450) 8 | 0% oS GARRY IRON ROOFING COMPANY 
ie ~). Spee ‘ a ’ 
seect ee aa ‘ = ” a 4 g ; tg ¢ 2 The Largest Manufacturers of Iron Roofing in the World, 
ee oe ee ne Ee ee ies 3 | is 1¢ | MANUFACTURERS OF ALL KINDS OF 
Patent adiustable ells......... RIE LE 40] 10 475 366 | 4006 | 8 125 ? tron Roofing, Crimped and Corrugated Siding, tron Tile 
Globe VemtilatOrs....eseeececssreeesererrseeeessssens Ol 1 5 75 375 | 45 02 8 150 or Shingle, Fire-Proof Doors and Shutters, 
he oe svescemnes Sl 2 $50 ae | Oo) 8 | 3% Iron Ore Paint and Cement. 
DEB LOK BARE oiccecscccivercoscsccreccccssensecees é 
2xpanding conductor pipe and fittings...... 40 i 900 “375 | 5800 8 Iron Frames for Roofs and Buildings. 
Cast iron piece fittings for wrought iron 15 11000 375 | 6240 8 No. 152 MERWIN ST., CLEVELAND, OHIO, 
pipe, black and galv 70 8@ Send for circulars and price list No. A 











Bushings and plugs........0......seresecereerees pec ” Extra Strong, double above list. 
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WORSWICK 


M’f’s Co., 
CLEVELAND, - 0. 


Manufacturers of 


PRINDLE’S 


Patent Metallic 


WIRE PACKED 

UNIONS. 

Malleable and Gray Iron Fittings, “Wrought Iron Pipe, 
BRASS AND IRON BODY GOODS, 


Patented. 


Gas and Steam Fitters’ Tools and Supplies. 
4% Send for Price List. -% 


Unexcelled for Hot Water or 
Steam. 


The only perfect packing for 
Natural Gas, 


Especially adapted for Car 
Heating. 


Permanently durable for all 
Fiuids and Liquids. 








OLSYSLARD WHEEL & FOUNDRY WORKS. 
oe MAHER & BRAYTON, Proprietors, 


Gidaianasas of 


Car, Engine, Truck and 
Tender Wheels. 


and Machinery Castings. 


and Street Railroad Wheels 
and Turnonts. 


Chilled-Paced Railroad Frogs. 


Office: 20 Carter Street, 
Works: Cor. Carter and Collins Streets. 
Cleveland Onic. 33 


Steam Pipe? Boiler Coverings. 


Asbestos Cements, 

















Mineral Wool 
Hair Felt, 


Coverings and As- 
bestos Goods of 
all kinds. 

JOHN A A. McCONNELL & CO., 


6) Water Street, PITTSBURGH, PA. 


The avove cut represents Reed’s Cele- 
brated rectional Covering. 


Mention this paper. 





A. M. ALtyn, Sec. 
—THE— 


- Fisher ~ Wilson Co, 


N. D. Fisser. Prest. & Gen. Mar. FE OL Fisrer. Viee Prest. Treas. 


WHOLESALE 


47 CENTRAL WAY, 


Cleveland, O. 


Fine Narawood Finisning Lumber a Specialty. 


PLAIN O4X, SUABTERED a ASF. CHERRY, WALNUT, YELLOW POPLAR, HICKORY 
D BIRCH, ROCK APLE. BIRD’s ‘EYE MAFLE, WHITE M PLE, 
BED , ELM, tOUTHERN PIN E. 
Bridge = Oar Timber Cut to Order. 42 


om Tear MANUFACTURING CO., 
LCR’ 180 Columbus St., Cleveland, 0. 


SOLE MANUFACTURERS OF THE 


MceMYTLER PATENT 
Revolving Steam Derrick, 


AND THE 


SEATON RIVET = BOLT HEADER. 


al ‘pe oLe MNFRS Also General Hoisting and SS Machinery, Coa! and 
a BO COLUMBUS, ST Ore Buckets and Dump Cars. 































F. E. Drury, Pres’t. H. P. Crowell, Seo’y 
THE 


‘Cleveland Foundry Co, 


CLEVELAND, O., 


Manufacturers of 


‘Tight Gray ron Casting, 


Japaning, Electro-Plating in 
ickel, Bronze and Copper. 

' Hardware Specialties made on Contract. 

We solicit corespondence and samples for 

estimate, eFICE AND WORKS ON 


Piatt St. and C. & P.R.R 
&@-Take Woodland cars to Carr St. 42ly 


THE CLINE ENGINES. 


The most compact, best built and cheapest engine manu- | 
factured. Boilers of Steel tested to 150 pounds : 
pressure, A written guarantee with every outfit. 


2-Horse Power Engine and Boiler, p.complete., $160. 
$230. 


Usually rated at 3 and 5 Horse Power by other makers. 
2, 4, 6, 8 and 10 Horse Power Stationary, Yacht and 
Launch Engines and Boilers. Write for Catalogue. 


ELMER E. CLINE, 


50 and 52 Ely Ave., - - - ALLIANCE, oO. 










































ee Nee 





we 


4-Horse Power, - 








| THE CEO. F. EBERHARD CoO., 
Ds Harness and Carriage Hardware Manufacturers, 


Malleable Tron, C: mposition, Wrought and Stee! Forged Goods made 
to order. “Finished in Japanned, &c. Plate, Imitation Rub‘er, 
Nickel, Silver and Gold Plated and Genuine Rubber Covered. 


83> DESIGNING MODELS AND PATTERNS TO ORDER. -#w 
Cffice auu norks, junction Exchange and Carroll Sts., = AKRON, O. 


FREY SM BRICK gl 1X MACHINE / 













With Automatic 
CUT 








Z Factory 
OUTFITS 


\3stylesCLAY CRUSH ERS eee 
Machines with orwithout Crushers. 6 different Brickmachines.* 


Bahn EREY. SHECKLER & HOOVER, Bucynus. oo = 


THE ATNA MACHINE COMPANY 


SOLE MANUFACTURERS OF THE 


Aetna Medium and ~—en Speed Engines, | 
300 to 1000 Horse Power. Latest Design. 


For Rolling Mills, Perasses, Pipe 
Works, Grist and Saw Mills, Ete. Also 
Manufacturers of 


Upright Engines from 10 to 160 Ht. P. 


Rolling Mill and Special Machinery, 
Light and Heavy Castings, and 


M. V. SMITH’S 


Cas Producer and Furnace. — 
ENGINES ALWAYS IN STOCK. 


Warren, - Ohio. 


THE LAIDLAW & DUNN C0, 


CINCINNATI, OC. 
Manufacturers of the 


“Hero” Vertical Boiler- Feeders, 


—AND— 


“ STANDARD” 
























REMOVABLE WATER CYLINDE & 
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$160. 


Big Paco seu lll 
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WITH 


The Armstrong Purifier, 





Exhaust Heater Combined, 


Purifies: the teed water by 
means of the live steam, aod 
heats the water upto the boiling 
point by means of ‘exhaust 
steam, 

A full deseription of this heater. together 


with « valuable treatise on steam boilers, sent 
to any address, free ot charge. Address, 


W. C. ARMSTRONG & CO., 


18ly SPRINGFIELD, O, 





NEW ANDIMPROVED 


{7-Inch Engine Lathes. 


Any length of bed: Workmanship striec‘ly 
rst-class, 


THE MULLER MACHINE TOOL CO. 


8th and Evans Sts., [44] ‘CINCINNATI 0. 





Sandusky Metal Works. 


‘FRED KRANZ, Proprietor.. 


Manufacturer of 


. TRON LIME KILNS, 


Copper, soos Steel and Sheet Iron Work for 
Brewers and Uistillers. 


PLUMBING, GAS (AND STEAM FITTING. 


STEAMBOAT WORK A SPECIALTY. 


OFFICE: 73! Water St.. 
SANDUSKY, Ohio, 











Schleicher, Schumm & Co., 


lorizontal OTTO Gas Engines. 
Vertical OTTO Gas. Bngines 


J Combined OTTO Gas Engine Pamps 


SizEms: 


Twin Cylinder OTTO Gas Engines. 


OTTO CAS ENCINE WORKS 


(8 Philadetphia. 


Combined “OTTO Gas Engine Dynamos, 
1, 2, 4, 7, 10, 15, 25 and 60 RASC REN 





SEBASTIA 
MAY & COMPANY" $s 
Improved 
Screw Cutting 
Foot or Power 
Lathes. 













Catalogue ot Lathes, Drill 
Presses & Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on-Trial. 
164 W. Second St., 


ower 44-ly CINCINNATI, O. 





LATEST IMPROVED 


Western Washer 


This Machine is now in 
the hands of 


W. BINCHAM & co. 


146, 148 & 1560 Water St., 
CLEVELAND, O 


Hardware, Iron, Nails and Metals 


OF EVERY DESCRIPTION. 


RAILWAY, MACHINISTS’ AND MINERS’ SUPPLIES. 





Wm. Jessop & Sons and Peter Stubs’ Celebrated Cast Steel. 
‘Malleabie and Cast Gas and Water Fittings. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Penn, 
sylvania Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves: 
Boston Belting Co.’s Rubber Belting, Packing and Hose: 

Alexander Bros.’ Leather Belts. 


STUBS, CROBET & ROTHERY FILES, 


Mention this paper. 


AUTOMATIC. 


Vertical Engines, 
Especially designed for 
Small Electric Light Plants. 
Perfect Regulation. 
5 to 20 Horse Power. 
Send for Specificai ions and Prices. 
LLOYD & STERRETT, 
Erie, Pa., U. 8. A. 





ETC., ETC. 








SHAOW 8} UO Apj9}4}S Plog 


Five Thousand Dealers, 


And im use in more than 75.000 Households. 
We. guarantee’ satisfaction with each machine. 
** It meets wrth preteens aud satisfactory sale 
everywhere.”’ A good margin in it for deale=s. 
Write for catalogue and terms to 


The Horton Mfg. Co.. - Ft. Wayne, ind. 





SHEPARD’S NEw $60 
Screw Currine 
FOOT LATHE, 
Foot and Power Lathes, 
Drill Presses, Seroll- 
Saw Attachments, Man- 
drels, Chucks, Twist 
Drills, Dogs, Calipers, 
ete. Lathes on trial. 
j Lathes on payment. 
Send for catalogue of Outfits for Amateurs or 

Artisans, Address 4H. L. SHEPARD. Agt.. 
124 Kast Second St., Cincinnati, 0. | 





Cap Lathe, $1.25. 








t 


E. E. GARVIN & CO., | 
139-143 Gentre Street, N. Y. 


Manufacturers of 


MACHINISTS’ TOOLS. 









Planers, Lathes, 
Cutters, Milling 
Grinders. Machines, | 


Drills. 


With or without Screw f eed. 


&. W. STOCELY. President. 


J. POTTER, Treasurar. 


J.J. TRACY, Vice-President. 
N.S. POSSONS, Supt. 
8. M. HAMILL, Ja., Asst. Secretary. 


W. F. SWIFT, Secretary, ; 
W.J.POSSONS, Asst. Supt. 


T BEL 





ren IE ccna 


Brush Electric Co., 


SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating Machines, 
Electro Motors, Etc. 


‘THE BRUSH LIGHT STILL ‘LEADS THE FIELD. abi ei Amo 250 aogond-ba 


No other System in the World equals ours in Simplicity, Durability, — 
Earning Capacity, Reliability. The Best is always the Cheap- 

45,000 Brush Arc Lamps now In use. Self- 

Regulating Incandescence Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 
THE BRUSH ELECTRIC CoO. 


CLEVELAND, OHIO, U. s. A. 


est. 


AGENCIES EVERYWHERE. 
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NEW oTTo Sonne 


BToVeLeE 


D@ No STRONGER, BICYCLE 
52 ingh, itees meeo 2250.00 our = 40 00, 









WEBER & LIND 


Artistic 


Cor. Ontario & 
chew reams: Piel 


Signs. 


Huron Strs., 


CLEVELAND, O. 


Bea eatvey 


























Champion Rubber Bucket 


98 “ CHAIN PUMP. 
Manufactured $F Crawiord 
Th IPSE NORWALK, OHIO. 
Richens deed | Chain Pump Pipe Bucke 
8 | on + Wood 
PS; r in 









One thousand copies in 
black. No special pen, no 
pecial paper, no stencil re- | 
uired. The “ Eclij 





car lots. 


d ts to Tye 
ucemen ee we 





ful that im most cases! 
*elipse” circulars. have | 
been taken for ordinary | 
written letters. Specimens 
and circulars on application. 
FELIX F. DAUS & CO. 


698 Broadway, N. Y. 








steel ae odie 


ton Heads, etc., 

every descr. ption. Send for Circulars to 
CAS T | i f S CHESTER STEEL vASTING CO., xr 

creek nn } 407 Library ot. Philagelphia.Pa | sr blake 


34 Blackstone Building, CLEVELAND, 0. 


od th 1 h | 
yeitine 60 excecdingly faith. | JO H N A D T & so N, 
NEW HAVEN, CONN,, 
BUILDERS OF 


Machinery for 


Straightening & Cutting Wire, 


——AL80 FOR 








rs, Pis- 
‘or Locomotives. STE EL. ‘CASTINGS of| SOLICITOR AND 
and prices 


experience in Exam 





General Pardware Man cturing. 
rafROM 2 70 15.000, Lbs, WEIGH, 
RUE TO PA nd, soli m blow - oles, 
- of unequalled stre’ ath “i cremate and more d “wd _ atents. 
: service Ww. 
over, 40,000 nee in euy posit "36,000 Gear Vheels of this H.T. FISH F. 
prove this. Greap fae 


COUNSELOR, 


Late Examiner U. 8. icxaminina Corey Prices moder 
ate. Satisfaction paver le sg ior 


















































iRON TRADE 


REVIEW. 








THE AMERICAN 
Manufacturing, Mining & Milling Co., 


MANUFACTURERS OF ALL KINDS OF GOLD AND SILVER 


Mining Machinery 


CLEVELAIND, OFFIC. 


SPECIALTIES.—The Linn Double-Jaw Rock Breaker and Ore 
Crusher ; The Standard Pulverizer (or wet pulverizing); The Crescent Pul- 
verizer (for either wet or dry pulvenzing) Howland’s Rapid Amalgamator ; 
Secor’s Improved Amzlgamating Pan + ad treatment of refractory ores); 
Howland’s Improved Disintegrating and Concentrating Riffles. 


- Agents Wanted. Correspondence Solicited. Catalogues Sent on Application. 


J. Surra. H. BE. Teacnovr. FP. W. Surrn. 


SMITH & TEACHOUT, | 
mnnarctoros of BOILERS, TANKS and STILLS <0 oecrtpon 


REP. PROMPTLY EX 
F TAKEN our. P 


644 and G46 Broadway. 


Cleveland Foundry. 





ED, _ PLATE AND SHEET IRON WORK. ALS 
TeceD AND RESET. NEW FLUES ON BAN D. . 


Telephone 1121. {91-ly] CLEVELAND, oO. 





all sizes and kinds, with and without Axles. 
Chilled Faced R. R. Frogs 
RAILROAD TURNOUT. 


STREET 
“Winter Strest.| Bowler & Co, 





MT. VERNON IRON WORKS, 
Oldest and Largest Works in the Country. 


c.& G. Cooper & Co., Prop’s, 
ufacture 


Man 
Corliss Automatic Cut-off Engines, 


50 to 450 Horse Power. 

Slide Valve Stationary Engines 
All Sizes, Brizg Hepvy. with Girder, 
PORTABLE ENGINES, Center and 

Side Crank, 6 to 40 H. P. 
ON ENGINES, 8 to 18 H. P. 
BAW MILLS, ‘ixtre Heavy, Standars 
an peecet Blecks 
and Late improvements. 
ubular, Locomotive anc Flue Bollers. 


tee 115] Address €. & @. COOPER & CO.. Mt. Vernon, 0 
T. H. Pratt. Acent, 99% St. Clair St. Cleveland. 0. 


The HOPPES Feed-Water PURIFIER. 


Sold on Trial. Clean Boilers Guaranteed. 





SEND FOR 
DESCRIPTIVE 
CIRCULAR 
A 


Hard Sheet Steel Troughs easily cleaned. 
HOPPES MANUFACTURING CO., Sprinefield. Ohio. 


Engine Lathes « Drills. 





"IH peeg F1eg 
WOH Houg yout-gz 


LODCE, DAVIS & CO., 
CINCINNATI, OHIO. 
20” and 24” U 


ht Drills. 
* 26’, 30” and Back Geared and Power 
Feed Drills. 


f 


The STANDARD TOOL Co., 


CLEVELAND, OHIO, 
Manufacturers of 
INCREASE TWIST DRILLS, &c., 
TAPER SHANK DRILLS , 

Straight Shank Drilis, 

Machine Bit Drills, 
Screw Driver Bits, 

Bit Stocks 


Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, 
Militne Cutters and Special 
Tools, Morse Taper Reamers. 
—— Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 


William Tod & Co., Youngstown, 0, 
THE PORTER-HAMILTON ENGINE, 
The Hamilton Blast Furnace Engine, 





AS 


—————— Das 


Hydraulic Cranes and Accumulators. 
S8@ Heavy special machinery generally. Send for illustrated catalogue. 





—NATIONAL— 


SAFE & LOCK GO., 


BRAINARD BLOCK, 
North Side Public Square, Telephone 309, 
CLEVELAND, O. 
——MANUFACTURERS OF—— 


| Fire & Burglar Proof Safes, 


BANK VAULTS, SAFETY DEPOSIT 
BOXES, TIME AND COMBI 
NATION LOCKS. 


WORKS, 
C. & P. R.R., bet. Garden & Quincy Sts. 


‘The Lane & Bodley Go. 


Corliss. ; 
Manufacturers of 
AUTOMATIC CUTOFF ENGINES. 


.« from heavy patterns and of unex- 
fi cand workmanship. 


STEEt BOILERS, 
Feed Water Heaters, 


SHAFTING, PULLEYS, GEARING 


TH! LAN¥ BODLEY Co, 
Nos. 1 to 25 John Street. 
CINCINNATI, 0, 


C. J. McNUTT. Ashtabula, 0. 


MANUFACTURER OF 


BEVEL JIG MILLS 


For Ship Builders. 


_— 








The Best and Cheapest Mill on the 
Market. 


No ship yard should be without this 
Machine. 











STACK 
a 


<a 
BQn ©. PLATE 


SEND FUR PRICE LIST & OIRCULAR, 
EET IRO 
ER-T. KS. 


OILERS 
Qi; ond-WaT Ol od thes 2 








ma Send for Prices. IT WILL PAY YOU. “Sx 





| RovwEss, EATERPRISE EULER Le YOUNGSTOM, OAD, 


























\ 





